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DISCAP 
CERAMIC 
CONDENSERS 


SPECIFICATIONS 
GUARANTEED MINIMUM VALUE 


POWER FACTOR: 1.5% Max. (a 1 KC (initial) 
POWER FACTOR: 2.5% Max. (@ 1 KC (after humidity) 
WORKING VOLTAGE: 1000 V.D.C. 
TEST VOLTAGE (FLASH): 2000 V.D.C. 
LEADS: No. 22 tinned copper (.026 dia.) 

INSULATION: Durez phenolic—vacuum waxed 


INITIAL LEAKAGE RESISTANCE: Guaranteed higher than 7500 
megohms 


AFTER HUMIDITY LEAKAGE RESISTANCE: Guaranteed higher 
than 1000 megohms 
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1, R. E. Show 


RADIO MATERIALS CORPORATION 
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill. 


FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 
DISTRIBUTORS: Contact Jobbers Sales Co.. 146 Broadway, Paterson 1, N. J. 
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FRONT COVER: NATIONAL IRE CONVENTION—For the many thousands of engineers who will come to New 
York City for the annual IRE Convention, March 22-25, the map should be a helpful guide. The detailed subway 
stations are of particular interest this year because the exhibition is being held in the Kingsbridge Armory for 
the first time. For a preview of the convention, see page 72 
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: % 
sign of Toroidal Decades ~ 


This unique development permitting precision 
toroids to be combined in decade steps of in- 


ductance will appeal to all engineers who are 
familiar with the disadvantages of the ordinary 
type of inductance decade box. 


All the decade units in the plug-in de- 
cade series. are higher Q toroids such 
as are employed in the Burnell attenu- 
ation filters. They are guaranteed to a 
tolerance of 1% of the marked induc- bis 
tance and have extremely good stability a 


of inductance vs. voltage and tempera- 


ture. 3 "eae PLUG-IN DECADE COILS 
CAN ALSO BE DESIGNED 
WITH SPECIAL 
CHARACTERISTICS FOR 
SLIGHT EXTRA CHARGE. 
UNITS GENERALLY 
AVAILABLE FROM STOCK 


ARE AS FOLLOWS: 
PI. 
Pil. 
P. 
Pl. 
PI. 
P. (MHYS)* 
P. " 
P; 
P. 
OTHER RECENT Burmell ACHIEVEMENTS P: 
IN TOROIDS AND FILTER NETWORKS P.1.D. 100 MHYS 
SIDE BAND FILTERS Ae 
Our most recent engineering development in communications PID. 400 
filters has already stirred the interest of the leading receiver man- PID. 800 
ufacturers in the country. a epee 
The new side band filters which eliminate, for most applica- P.I.D. 1000 MHYS 
tions, the necessity for expensive crystal filters are expected to P.1.D. 2000 
accelerate the advancement of single side band communications. 1.D. 3000 


. 4000 

. 8000 

. 10000 MHYS 
20000 =" 


MINIATURE TELEMETERING FILTERS 
In recognizing the need for miniaturization of the presently 
bulky telemetering equipment, our engineering staff has succeeded 
in reducing the size of telemetering filters to as little as 25 to 50% 


tk: 30000 
of the original volume. 


P.1.D, 40000 
SUB MINIATURE TOROIDS .1.D. 80000 
Toroids for intermediate frequencies of 1OOKC to 1 mega- 
cycle. A wide variety of coils ranging in size from % inch provides 
high Q in the frequency range betweeen audio and RF. 
The tiny toroid about the size of a dime has been welcomed 
by designers of sub miniature electronic equipment for the tran- 
sistor, guided missile and printed circuit field, 


Literature for all the above available on request 


Write for new and enlarged 16 page catalog 102A 
See us at the | R E show booth 678 Kingsbridge E v 
Armory, N. Y. City, March 22-23-24-25, ONKER OR 
Exclusive Manufacturers of Communications Network Components 
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TELE-TECH & ELECTRONIC 


Facts and Figures Round-Up 


March, 1954 
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Computer Components 


T. R. Cott at Remington Rand Inc. has 
provided the following interesting summa- 
tion of electronic components used in their 
“UNIVAC" digital computers. (See page 79 
for similar details on the ‘‘REAC’’ analog 
computers) 

(1) Relays—825 
(2) Crystals—20,650 
(3) Capacitors: 


Ceramic 12,245 
Mica ‘ 122 
Electrolytic 64) 
Paper 7,396 
Total 20,404 
(4) Resistors: 

Precision 5,862 
Comp. Carbon 18,664 
Wirewound 7,821 
Total 32,347 
(5) Tubes: 

3C23 64 
6AK5 ore ‘ 412 
6AL5. 199 
6AN5 136 
6AU6 57 
6SN7-GT 264 
7AK7 363 
2516-GT 3947 
28D7 274 
807 27 
829-B 47 
2050 151 
5687 14 
5915 96 
Misc. 52 
Total 6103 


TV Programming 


From a recent NARTB report we obtained 
the figures that programmed television 
shows in 32 American cities consist of 


Type % Programmed 

Program Hours on Air 
Educational & informational 22 
Family entertainment ...... ae 58 
ee ON a wi cues he" dds cede eeniea 7 
Live sports events . caseecosehas ee 
Mise. ... , ere ; 2 


Supply of Engineering Graduates (1954-1956) 


The following table estimates the probable distribution of engineering graduates 
1954-56. The R.O.T.C. figures provided reflect the results of the latest adjustments by 


the Department of Defense 


. Commissioned thru R.0.T.C. 


. Remainder (b) (Veterans and 4F) ....... 
. Returnees—Recent Graduates (c) 
6. Totals available for civilian employment . 


wkwon- 


(a) Current Dept. of Defense objectives 
(b) Line 1 minus 2 and 3 


(c) Estimated on basis of R.O.T.C. graduates and Selective Service inductions. Many were employed 


before entry into service. 


From Engrg Manpower Co ission. Et 


ANNUAL SALES OF GERMANIUM DIODES 


I es old ee dae a ee 5 aiate Geter 


. Draft eligible and Other Reserves ........ 


1954 1955 1956 
ee 20,000 ....... 26,000 
5,500 (a) 8,100 (a) .... 8,800 (a) 
vt  _—— | a 
BOG. ccc SEER... SS 
12,000 ....... 11,700 ....... 12,600 
16,400 6. ORE. ce Te 


20 


18,300,000 


16,745,000 


9,600,000 


MILLIONS OF UNITS 


1951 1952 


12,000,000 


1953 1954 (est) 


GOVERNMENT ELECTRONIC CONTRACT AWARDS 


This list classifies and gives the value of electronic equipment selected from 
contracts awarded by government procurement agencies in January 1954 


Analyzers, linear - $ 41,950 
Pe GE So cree as eas 31,216 
EE, 5g Feta ane a6 od ware aed 1,369,564 
Greer GOONS. kk sc eae 36,815 
Compasses, magnetic ....... 35,913 
Controls, radio set ...... ae 45,405 
Comet Gl 2 wi wks sats 295,882 
a ee ee eine 119,471 
ae at 373,300 
NS Sere re oe 910,008 


a rae Sere 155,701 
a ee eee eee 36,119 

capacitance simulator 193,573 
MD oa aor cs.g d aintorelens 96,228 
Oscillator Filter Elements .... 27,952 
POWER TE oi ccc ein 240,090 
Radar Beacons ....... Rite 66,610 
Receivers, radio ........... 31,491 
Receptacles and Plugs ...... 31,589 


Recorders, pulsed photographic 88,029 


Sonobuoys . aed 296,668 
Suppressors, electrical noise 26,595 
Switchboards ......... 138,635 
Switches, rotary ........... 71,658 
Test Stands ... 41,534 | 
Transformers 198,141 i 
Transmitters 474,219 if 
Tubes, electron 691,739 | 
MoO Oca ws we sie eae ‘ 35,280 
X-Ray Machines . 69,649 
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FILL ALL YOUR SOLOR°79 TUBE NEEDSK: 


New G-E Receiving Tubes for Color! 


Your first aim in designing your new color-TV chassis ay 
is quality reception. Your second aim is economy, roe 
so that the selling price may be—and remain—competitive. ident 
General Electric helps you reach both objectives by bringing for ¢ 
you five new receiving tubes specially designed for color. _—— 
Each of them does a particular job in a color receiver better imp 
.. Or, it replaces two or more standard tubes, saving you money. F ..:1 
G-E tube engineers at the I.R.E. Show will be glad | picts 
| etniom to explain fully the circuit functions of the five new tubes. pale’ 
: Still other types are on their way. Keep constantly in touch — 
with General Electric for new, advanced tubes for color TV! as } 
For | 
com 
Gene 
G-E TUBE SERVICE includes (1) special design and application help 
with your tube problems, (2) coast-to-coast tube ware- 
housing for fast deliveries to your plant, (3) same-day 
processing of your tube orders, (4) local-laboratory 
help in checking your circuit performance. Top service 


to manufacturer-users is an important chapter of the 
General Electric tube story! 


High-output 
full-wove 
rectifier 


Sheet-beom. 


pr! 


hE GE's COMPLETE LINE AT THE SHOW! 


Booths 186 to 190, Television Avenue 


G-E Tri-color Picture Tubes! 


J production at an expanding rate, G-E tri-color 
picture tubes are available now. See the 15" type 
on display, also the’ 19" tube that will be ready 
shortly. Both are aluminized, glass, using three 


| electron guns, with a planar shadow mask 
for color selection. 


Development is proceeding on larger tubes, on 


TYPE 


improved types. You may expect G-E tubes that 
P YP oe 15GP22_ 


will give steadily bigger—brighter—clearer 
pictures. You may expect an ever-truer 
palette of colors. 


For your needs now... today... G.E. 
has picture tubes for color TV ready. 
For tomorrow’s more advanced types, 

| come to G.E also! Tube Department, 
General Electric Co., Schenectady 5, N.Y. 


19-INCH 
TYPE 


<~ « 
162-1Ag°¢- 
Pee 
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New G-E Receiving Tubes for Color! 


Your first aim in designing your new color-TV chassis aay 
is quality reception. Your second aim is economy, ie 
so that the selling price may be—and remain—competitive. aes 
General Electric helps you reach both objectives by bringing for ¢ 
you five new receiving tubes specially designed for color. Dew 
Each of them does a particular job in a color receiver better imp! 
... Or, it replaces two or more standard tubes, saving you money. will 
G-E tube engineers at the I.R.E. Show will be glad pict 
per 28 to explain fully the circuit functions of the five new tubes. pale 
Still other types are on their way. Keep constantly in touch iain: 
, with General Electric for new, advanced tubes for color TY! lie } 
; For | 
com 
Gene 
G-E TUBE SERVICE includes (1) special design and application help 


with your tube problems, (2) coast-to-coast tube ware- 
housing for fast deliveries to your plant, (3) same-day 
processing of your tube orders, (4) local-laboratory 
help in checking your circuit performance. Top service 
to manufacturer-users is an important chapter of the 
General Electric tube story! 


High-output 
full-wove 
rectifier 


Petter, 


tet, 


Sheet-beam 
synchronous 


WS"E G.E’s COMPLETE LINE AT THE SHOW! 


Booths 186 to 190, Television Avenue 


G-E Tri-color Picture Tubes ! 


| production at an expanding rate, G-E tri-color 
picture tubes are available now. See the 15" type 
on display, also the’ 19" tube that will be ready 


shortly. Both are aluminized, glass, using three 
electron guns, with a planar shadow mask 

ig for color selection. 

Development is proceeding on larger tubes, on aie 


im d types. You m ect G-E tubes that 
improved types u may exp ubes tha 1SGP22 


will give steadily bigger—brighter—clearer 


pictures. You may expect an ever-truer 
palette of colors. 


For your needs now... today... G.E. 
v: has picture tubes for color TV ready. 
For tomorrow’s more advanced types, 
come to G.E also! Tube Department, 


General Electric Co., Schenectady 5, N.Y. 
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1 Time delay relay with ‘, 430 ; 
variations! 


Here is the Edison Time Delay Relay, 
Model 501. There are now 430 different 
variations of this standard model—half of 
which are in stock and available for im- 
mediate delivery! 


The reason there are so many variations of 
the Edison Time Delay Relay is because of 
Edison’s policy to give customers the exact 
kind of relay to meet each application. 


The experience and know-how of eight 
years in the design and manufacture of 
time delay relays makes this Edison policy 
possible. 

Investigate Edison’s ability to meet your 
requirements. Select to your certain satis- 
faction the exact time delay relay from the 
widest range presently available. Profit 


YOU CAN ALWAYS 
RELY ON EDISON 


from the resulting reduction of engineer- 


ing time. 


CHECK THESE ADVANTAGES: 
C] Time Delays 
from 2 seconds to 300 seconds. 
( Ambient compensated 
from —60 to +85°C. 
C) Heater Voltages 
from 2.5 to 130 V. AC or DC. 


(J Meets aircraft vibration and shock 
requirements. 


(Timing is calibrated after sealing 
for greatest accuracy and produc- 
tion uniformity. 


Free Bulletin on Request! 
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| WORLD'S LARGEST PRODUCER OF QUARTZ CRYSTALS 
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Puiu 


FREQUENCY CONTROL CRYSTALS 


Cobol) talaision, 


Color television brings a new set of critical demands 


for precision frequency control. Accuracy, stability and uniformity of 
crystals used in this application must be as nearly perfect 


as materials, methods, and quality controls can make them. 


Midland meets this demand not only with a crystal of complete 
reliability in this new field, but also with a solid background 
of pioneering in the development of frequency control crystals and circuits 


for this and many other exacting applications. 


Midland is prepared NOW to supply you in quantity with Color 
TV Crystals to meet your exact specifications, and to counsel 

on all matters concerned with this subject. 

SEE OUR EXHIBIT in Booth No. 143 

Radio Engineering Show, March 22-25. 

Kingsbridge Armory, New York City. 


Whatior ital med, comntional, peerabined 
Movie yaa oa . 


MANUFACTURING COMPANY, INC. 
3155 Fiberglas Road, Kansas City, Kansas 


_ 


TYPES ‘‘C’”’ AND 


Arnold “‘C” and “E" Cores are made from 
precision rolled Silectron strip (highly oriented 
silicon steel) in 1, 2, 4 or 12-mil thicknesses 
and a wide variety of window sizes and core 
areas, for high and low-frequency applications. 
Sizes range up to 10 Ibs. in 12-mil strip, and 
from fractions of an ounce to hundreds of 
pounds in the thinner gauges. Cores wound 
from ultra-thin strip (down to 4 mil or less) 


can also be supplied. 


Insulated strip of the proper width is wound 


"E” CUT CORES 


on a mandrel, then heat treated, bonded and 
cut into halves. Careful control results in 
accurately dimensioned and matched core 
halves whose effective air gap at the butt 
joint is very small. 

In 3-phase applications, the use of “E" 
Cores provides weight and size reduction, 
as well as higher efficiency and possible cost 
savings. Rigid standard tests are employed 
for both “C” and “E” types of cores, and 
special tests where required. 


ARNOLD MAGNETIC MATERIALS - 


TAPE WOUND CORES 


Depending upon the specific properties re- 
quired, Arnold Tape Wound Cores are ayail- 
able made of Deltamax, 4-79 Mo-Permalloy, 
Supermalloy, Mumetal, 4750 Electrical Metal, 
or Silectron . . . in standard tape thicknesses of 
1, 2, 4 or 12-mils, and in ultra-thin gauges of 
¥, and 4-mil where required. 

Practically any size core can be supplied, 
from a fraction of a gram to hundreds of 


pounds. Toroidal cores are made in 22 stand- 


MOLY-PERMALLOY POWDER CORES 


For use in loading coils, filters, broadband 
Carrier systems and networks, for frequencies 
up to 200 kc, these Toroids provide high Q 
in a small volume, and are characterized by 
low eddy current and hysteresis losses 
Arnold Powder Cores are supplied in four 
standard permeabilities: 125, 60, 26and 14 Mu. 
They provide constant permeability over a 
wide range of flux density. The 125 Mu cores 
are recommended for use up to 15 kc; the 


60 Mu at 10 to 50 kc; the 26 Mu at 30 to 


she 
¢ 


- General Office & Plant: Marengo, Illinois 


New York: Empire State Bldg. 


75 kc; and the 14 Mu at 50 to 200 kc. Many 
of these cores may be furnished stabilized to 
provide constant permeability (+0.1%) over 
a specific temperature range. 

These Moly Permalloy Powder Toroids are 
available in a wide range of sizes, to obtain 
nominal inductances as high as 281 mh/1000 
turns. They are given various types of enamel 


and varnish finishes, some of which permit 


winding with heavy Formex insulated wire 


without supplementary insulation over the core. 


ard sizes with protective nylon cases. Special 
sizes of toroidal cores, and all square or 
rectangular Tape Wound Cores, are manufac- 
tured to meet individual requirements. 

Used for magnetic amplifiers, pulse trans- 
formers, current transformers, wide-band trans- 
formers, non-linear retard coils, peaking strips, 
reactors, etc., this gapless type of core con- 
struction results in maximum effective working 


permeability with minimum flux leakage. 


ALNICO MAGNETS 


Arnold manufactures permanent magnets from 
all grades of Alnico, although Alnico V is 
usually the preferred type due to the high 
value of energy product of that alloy. Alnico 
Magnets are quite hard and somewhat brittle 
and may be machined only by grinding. Most 


sizes and shapes are manufactured as sand 


castings and are made to the customer’ 
drawings and specifications. Some types an 
shapes of Alnico Magnets are carried a 
stock items. 

Some small sizes of magnets may be fur 
nished in sintered Alnico, but special shape 


made in this way require rather expensive dies 


Stock sizes of all the products above are listed in 
Catalog GC-106. Write for your copy... but if you’re 


attending the IRE show this year, see us at Booth 148. 


THE ARNOLD ENGINEERING (JOM 


SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION : 


Boston: John Hancock Bidg. 


TELE-TECH & ELECTRONIC INDUSTRIES * March 1954 


MICROPHONE LONNECTORS 


e) 
ye AMPHENOL proudly presents the 
)\ | new QWIK microphone connectors! 
yf “3 Designed by one of America’s leading 
df) industrial designers in cooperation with 
-1 the skilled engineers of AMPHENOL., 
here at last are microphone connectors 
with the beauty and the efficiency to com- 
plement every microphone, in any setting! 


| 
| 


In both mechanical and aesthetic con- 
siderations the new QWIKs are unique. They have 
an ingenious release device which is both extremely 

easy to operate and very efficient. Disconnection for 
either male or female connectors is made by simply 
sliding a button forward with a slight pressure of the 
thumb. For insertion, the QWIK is gently clicked in. 


AMPHENOL 


The finish of the new QWIKs is an attractive corrosion-resistant 
satin nickel—the body is a sturdy zinc alloy. They incorporate 
the famous 1-501 blue dielectric material, the same used on all 
AMPHENOL AN connectors. Contacts are gold-plated over 

a silver finished high conductivity bronze. 
QWIKs are available, either male or female, with three or 
four contacts. The possibilities of their applications are such 
that you will want to see and study them as soon as possible. 


For full information: 
write to the Sales Engineering Department, 
American Phenolic Corporation 
1830 South 54th Avenue, Chicago 50, Illinois 


> _— € a 
a 
small, compact Miniature Connectors for 
special electronic needs 


} 


hundreds of different miniature 
and industrial Tube Sockets 


versatile Plugs— 
unique designs, 
sturdy construction 


PRECISION MADE COMPONENTS 
FOR THE ELECTRONICS /NOUSTRYV 


AMPHENOL makes over 
11,000 separate cataloged com- 
ponents that are used and relied 


_[Le<T upon by the electronics industry the 
. y*~ free world over. These components in- 
os clude the famous AN connectors, RF con- 


nectors, cables and many special types of 

sockets, plugs and connectors. Their ap- 
plications vary, but the distinguishing feature of all 
AMPHENOL components is present in each: quality. 


The quality that is the mark of AMPHENOL com- 
ponents is the product of both precision engineering 
and precision manufacturing. Neither of these would 
result in quality alone. But the teamwork of the 
two produces the finest components available—the 
electronics industry has learned to rely upon 
AMPHENOL quality. 


Not only the components on this page but thou- 
sands more are listed in the new AMPHENOL 
Catalog B-3. From the B-3 you will be able to fill 

the majority of your component needs. Where developed first for Signal 
more specialized information is desired, the B-3 Corps, waterproof Power 
also lists the special AMPHENOL catalogs, A, a 

C and D, as well as other product literature. 


AN Electrical and RF Connectors 
Microphone Connectors 
Radio and industrial Tube Sockets 
RF Cable 


American Phenolic Corporation, Chicago 50, Illinois 
Amform 2382-24400 Printed in U.S.A. 


new improved AN Connectors now 
feature gold plated contacts 


Rack and Panel connectors 
for many special applications 


S229 
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oe 


© 
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Cable quality guaranteed by strict 
controls, rigid inspection 


fastest connect and disconnect 
_ with Blue Ribbon Connectors 


waterproof field serviceable Audio Connectors 
approved for Signal Corps 


[ AMPHENGL / 


better design, better construction 
on all RF Connectors 


Fecqorect 
CABLES ond 


~— 


a complete Cataloging service to the 
electronics industry 


Mallory Capacitors 


for printed 


eireuit 


applications 


Mallory FP Electrolytic Capacitors are now available in a construc- 
tion that is specifically designed for printed electronic circuits. Their 
mounting prongs and terminals have been adapted for quick, foel- 


proof production line assembly. 


1 Prongs and terminals are smaller...take less space... hold 
securely with a small amount of solder. No need for large copper 
areas in the printed chassis. 


2 Self-positioning. One mounting prong is wider. The capacitor can 
fit only in its correct position. 


3 Shoulders on prongs hold capacitor clear of chassis, permitting use 
of printed circuitry on both sides. 


4: Prongs can be automatically spread on insertion by simple jig, 
insuring strong mechanical mounting prior to soldering. 


2» Positive soldering. Aluminum risers do not extend through chassis. 
No danger of contaminating solder. 


These refinements of design are one more step in the capacitor 
developments which Mallory has pioneered, and which have made 
Mallory FP Capacitors the leader in their field. Write or call us for 
detailed literature, or for engineering service on your capacitor 


problems by one of our field specialists. 


Expect more ... Get more from MALLORY 


* Parts distributors in all major cities stock Mallory standard components for your convenience. 


Se ee ee Ba ia “3 
Serving Industry with These Products: PR. MALLORY &@ CO. Inc 
Electromechanical—Resistors * Switches * Television Tuners * Vibrators 
Electrochemical — Capacitors * Rectifiers * Mercury Batteries A L LO 4 
Metallurgical—Contacts * Special Metals and Ceramics * Welding Materials és 


MALLORY & CO Inc., INDIANAPOLIS 6, INDIANA 
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Single, 
dual typ 


contac 


switch 


Cost-saver bushingless 
controls 


Similar to standard Stackpole LR-2 
controls except that a plate with 
sturdy mounting lugs replaces the 
conventional threaded brass bushing 
for easier assembly. 


with versat! 
ganged 
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with real depend 
trouble-free 
requirements. ( 
tors assure low no 
complete array ¢ 
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switching 
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and concentric 
lest Siz 
ability offer lon 


performance 


ise le 
yf unique 
tically any 


arrangement, 
d military Use- 


le switching 
es consistent 


for today’s 


sold plated” ring spring 
midget line 


with types 


... A dependable source 
of reliable components 
for over 30 years 


shaft 


g, and 


A 


vel. 


STACKPOLE 


Composition 


CAPACITORS 


Cost-saving, low-value, 
fixed types 


desired 
for 


Originated by Stackpole, these tiny 
units not only represent the simplest, 
most inexpensive capacitor design yet 
produced — but likewise have charac- 
teristics that make them more desir- 
able than larger, more costly capacitors 
for many uses. 47 standard types, 0.1 
to 10.0 mmf. Write for Stackpole GA 
Capacitor Bulletin. 


qHRe ADED 
cores 


to . re 
e* iron assu 
joneers ere s ao 
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STACKPOLE 


Molded COIL FORMS 


Cut 
Assembly Costs! 


You can re 


Stac 
Stackpole 
able yan molded coil form 
ith iron co £1 ~ 
re 


“hai . 
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pin leads an Axi l 
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lypes avail- 


Write 
rite for Catalog RC 


Engineering 
are proof of the pudd: 
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SHS samples of eg 
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MOLDED JACKET IS 


MOISTURE-RESISTANT 


VAPOR-RESISTANT 


Now for the first time you can obtain a superior yet 
relatively low cost film-type resistor for military elec- 
tronic gear—resistors that not only meet the severe 
performance requirements of Military Specification 
MIL-R-10509A, but are capable of full wattage dis- 
sipation at 70°C ambient! 

Sprague Type 4E, 5E, and GE Filmite B resistors 
are housed in a dense molded jacket which not only 
provides unexcelled physical protection for the film 
resistance element but serves as a barrier to moisture 
and vapor, the twin enemies of all film-type resistors. 

Boro-carbon films are unusually sensitive to mois- 
ture. Protection against moisture in any form is a pri- 
mary requirement for successful long term stability 
of resistance. The low-loss phenolic housings on 
molded Filmite resistors not only shed water but are 
vapor resistant and inert to the film material. There 


PIONEERS 


14 


IN ELECTRIC AND 


° NORTH ADAMS, MASSACHUSETTS 


EXPORT FOR THE AMERICAS: SPRAGUE ELECTRIC INTERNATIONAL LTD, NORTH ADAMS, MASS 


AND INERT TO FILM! 


ITE 


DEPENDABLE BORO-CARBON RESISTORS 
.. IN %, 1, AND 2 WATT RATINGS 


is minimum possibility of field failure through elec- 
trolytic action and penetration of moisture or vapor 
through the dense molded jacket. 

Other features of molded Filmite B resistors are 
special low-contact-resistance, low noise end termi 
nations held rigidly in place on special ceramic cores, 
extremely low temperature and voltage coefficients 
of resistance, and excellent load-life and high fre 
quency characteristics. 


For complete engineering data, write for 
Engineering Bulletin No. 130 to: 


SPRAGUE ELECTRIC COMPANY 
233 Marshall Street, North Adams, Mass. 


DIMENSIONS RESISTANCE 
SPRAGUE WATTAGE (INCHES) (OHMS) VOLTAGE 
TYPE NO. RATING L D Min. Max. (Max.) 
4E Y% Y% Y%G 100 1 Meg. 350 
5E 1 1\, % 100 2 Meg. 500 
6E 2 2%, x% 200 10 Meg. 750 


Standard Resistance Tolerances: 1 2 and 5% 


ELECTRONIC DEVELOPMENT 


CABLE: SPREXINT 
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While TV receiver manufacturers 
were busily occupied getting their 
production lines into shape for mod- 
erate colors runs (early announced 
models were close to custom built), 
the spotlight turned on TV broad- 
casters and their equipment needs. 
So far, about 30 big city stations are 
equipped to rebroadcast color pro- 
grams fed by the networks. RCA is 
continuing to push production of 
color cameras and monitoring equip- 
ment. 

General Electric has signed a pat- 
ent license agreement with CBS, 
granting GE the right to manufac- 
ture and sell color TV apparatus de- 
veloped by CBS. GE is converting 
standard black-and-white cameras 
to field-sequential color for $6,000 
each. The Chromacoder, which trans- 
lates field-sequential to compatible 
NTSC signals, and can be used with 
any number of cameras, will sell for 
about $40,000. Such changes are re- 
ported to exact a saving over three- 
tube cameras. Total studio conver- 
sion necessary to permit rebroadcast 
of network color shows, and origina- 
tion of local color slide and film 
shows, is expected to cost $82,000. 

In addition to a CBS order for GE 
to deliver four cameras before March 
1, CBS has also placed a million dol- 
lar order with RCA, and the first two 
of 12 cameras are to be delivered in 


COLOR TV T 


3 Ae 


Single-tube color TV camera (i) made by GE 
under CBS license. Three-tube camera at right 


February, with the remainder ship- 
ped by June. The same type of RCA 
cameras have been ordered by WKY, 
WPAP, WBEN, WTMJ, WCCO and 
KTLA. RCA also reports that sub- 
stantial progress is being made in 
the development of a single pick-up 
tube to do the job of the three tubes 
used in present cameras. 
CBS-Hytron is starting to step up 
production of its three-color tube, 
and is converting Newburyport, 
Mass., plant to color. GE and RCA 
are moving along with 15-inch 
planar shadow mask types. From sev- 
eral quarters, the need for larger 
sizes has been voiced. Along these 
lines, RCA’s announcement of a 19- 
inch tricolor tube was warmly re- 
ceived, but they will not be available 


EMPO on RISE 


All-glass 15-in, color picture tubes undergo 
beam current checks in life test racks at GE 


until the latter half of 1954. Secret 
of the big tube lies in the gradation 
of hole size in the shadow mask 
toward the edge of the screen, as 
well as an improved electron gun as- 
sembly and deflection system. RCA 
is also pressing forward in research 
work for a brighter 2l-inch tube 
using a focus mask, instead of a 
shadow mask. 

Color “clinics” are springing up 
all over the country, most of them 
sponsored by large manufacturers or 
broadcasters. 

Airtronic Research engineer has 
developed a rotating disc color con- 
verter, which he believes can be 
marketed for $50 to $100. At best, it 
is an interim device. One of its main 


drawbacks is high flicker. 


Experimental Atomic 
Battery Revealed 

An experimental model of a new 
type of battery which converts 
atomic energy directly into electrical 
energy has been revealed by RCA. 
In it, a radiactive source is coupled 
to a semiconducting crystal. Techni- 
cal description is given on page 85. 


FCC Rejects Petition for 
Manufacturers Radio 

The FCC has denied the petition of 
the Committee on Manufacturers 
Radio Use for a separate radio serv- 
ice and allocation of 4 me now oc- 
cupied by the citizen’s radio service. 

In effect, the ruling rejects the es- 
tablishment of point-to-point sys- 
tems by manufacturers on the same 
basis as other industrial services, 
such as power and petroleum. The 
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Commission noted that the broader 
problem of the extent to which pri- 
vate microwave systems will be per- 
mitted is now under study. 


Japan Cuts 
Television Imports 

Prohibition of TV receiver import, 
except for experimental use, is 
planned for Japan. The move to 
conserve foreign currency by the 
Ministry of International Trade and 
Industry is accompanied by plans to 
encourage, through tax exemption, 
mass production of a popular 10-in. 
set for 50,000 yen (about 360 yen per 
dollar), which is half of the current 
price. Domestic industry will also be 
assisted by loans of 330 million yen, 
and research subsidies of 43 million 
yen. To date, some 14,000 foreign 
made TV sets have been imported. 


BELL REPEATERS TESTED 


Specialists at Bell Labs test interstage net- 
work to go into repeaters of first transatlantic 
telephone cable. Overall cable diameter is 
1.25 in., and repeaters 1.5 in. ft will 
take three years to complete, cost $35,000,000 


MORE NEWS 
on page 16 


) a 


As We Go To Press 


. (Continued) 


Forerunner of automatic assembly machine for electronic components, punch press controlled by 
digital computer is extremely versatile. Quick set-ups facilitate small lot production jobs 


Computer Controls Punch Press 


A punch press based on digital 
servo control has been developed by 
General Electric under a_ project 
sponsored by the Signal Corps. An 
opaque vinyl sheet acts as the mem- 
ory card, and the _ photoelectric 
reader directs the computer, which 
in turn causes the press to position 
the work automatically. No tem- 
plate is needed, and 30 holes can be 
punched in one minute. The device 
is not primarily intended for large 
mass production runs. Rather, its 
high flexibility and rapid set-up al- 
low design changes without the cost 
and excessive time of making a new 


template, thus making it ideal for 
small lot jobs. 

This device is part of a program 
to develop an Automatic Component 
Assembly System (ACAS). The first 
phase of ACAS, to be completed by 
mid-1954, will provide for automatic 
component placement on terminal 
boards, printed circuits, etc. The 
second phase, which should be ready 
by mid-1955, will perform automatic 
component preparation, such as 
bending leads and testing parts. At 
the present, electronic production 
techniques depend on manual han- 
dling of components. 


PRINTED CIRCUIT TV 


SET TO BE PRODUCED 


TV receiver (1) with printed circuit chassis. Note concealment of high voltage circuit. Remote control 
unit turns set on, adjusts volume, and changes channels. Fred Miller (r), Kaye-Halbert Chief En- 
gineer, points to circuit etched on copper-phenolic plate 


A mass produced all printed cir- 
cuit chasis for receivers will soon be 
manufactured by the Kaye-Halbert 


16 


Corp. of Culver City, Calif. The 
chassis has been divided into nine 
major sections. Each of these major 


sections is separately silk screened 
and etched on copper phenolic 
plates. These plates are then 
punched and proper components and 
tubes are placed in them. The en- 
tire plate is then dip-soldered. When 
all nine printed circuit sections have 
been sub-assembled and _ dip-sol- 
dered they can be snapped into a 
large phenolic frame which acts as 
the chassis holder. The sections are 
then connected with each other 
through a few conventional wire at- 
tachments. Ease of servicing is said 
to be improved. The new chassis will 
contain 27 tubes instead of the 23 
now operating in current chassis. 


FCC Proposes 
Licensing Fees 


The FCC has proposed a schedule 
of fees to cover the cost of licensing 
and similar activities. All fees col- 
lected would be turned over to the 
U.S. Treasury. Comments will be 
received on or before April 1, 1954. 
The contemplated fees include: 


Mojor broadcast applications ..... es ee 
Minor broadcast applications : ; 50 
Safety and Special Radio Services 

NI 6 36. 5ai5 Sata wa elncce sas 10 


Except Amateur, Disaster and Radio 
Amateur Civil Emergency Services 
applications oe ema 3 

Experimental services applications rie 20 
Type acceptance of equipment applications 100 
Type approval of equipment applications 


filed under Part 18 of the rules .. 600 
Applications for type approval covered ‘by 

Parts 3, 8 or 19 of the rules ... 1,500 
Commercial operator license applications 

(all) ibd eRe ow eS ea nie ae aed Dee 3 
Restricted | radiotelephone operator —_— 

Ce i OE eee sid 3 
Compulsory ship inspection applications “c 30 
Applications for telephone acquisitions, con- 

solidations, etc. ald a eck a, 350 
Applications for construction or extension 

of telephone lines a 150 


Applications by common carriers for exemp- 
tions from Commission jurisdiction under 
Title Il - 150 


All other common carrier applications (except 
those covered in fees for the Safety and 
Special Radio Services) oe rer ; 30 


Engineers Study 
Upper Atmosphere 


There are no April showers and 
no snow falls but there are definite 
seasonal trends where unceasing 
winds of super-gale force sweep far 
above the surface of the earth. Wind 
velocities as high as 175 miles per 
hour and temperatures of 80° F be- 
low zero have been recorded in the 
upper atmosphere by Signal Corps 
meteorological engineers at Fort 
Monmouth, N. J. 

Weather balloons carrying equip- 
ment which collects and transmits 
information back to earth climbed to 
an altitude of 27 miles while the re- 
search was carried on by scientists 
at Evans Signal Laboratory, near 
Belmar, N.J. The laboratory is a few 
miles from the Atlantic shore. 


MORE NEWS 
on page 18 
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Chromascope 
(Signal 
Certification) 


Phase Slope 
(Envelope Delay) 
Curve Tracer 


Full facilities — Transmits, receives, monitors, 
analyzes composite color pictures 


es are 4 > 
DA: bS at at 4 ~ 
. <a 4 - 


In Color TV instrumentation, no other 
name means as much as Telechrome . 
because no organization can match Tele- 
chrome’s 3 years of experience in pro- 
viding color TV generating, testing and 
broadcasting equipment to these and 
other prominent manufacturers, labora- 
tories and broadcasters. 


Complete equipment for generating color bars; creating encoded 

and composite pictures from transparencies; color signal certi- 

fication; transmission, reception, monitoring, and analysis of ~~. f a. 
color pictures — liferature on these and more than 100 addi- ax > tion’s L : ; ~ 
: : ; : adin ! f Color TV Equipment- 
tional instruments for color TV by TELECHROME are available oom “ e Nation's Le 9 Supplier o Color qu'p = . 
on request. oo = 88 Merrick Road Amityville, N.Y. “3% 


AMityville 4-4446 


x DELIVERY 60-90 DAYS fe a 
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As We Go to Press.... 
“‘Tinkertoy”’ TV Set 


The modular design of electronic 
components, developed in “Project 
Tinkertoy” (Nov. 1953 TELE-TECH 
& ELECTRONIC INDUSTRIES, 
page 70), is being applied to semi- 
automatic production facilities for 


Replacing “rat's nest'’ wiring with compact 
modular component sections gives TV new look 


radio and TV, as well as military 
equipment. Sanders Associates of 
Nashua, N.H., has come up with a 
TV receiver using these modules 
under the trade name “Reliacubes.” 


CAA Approves Selective 
Calling Equipment 

The CAA has approved a newly 
developed tone-coded selective sig- 
naling system developed by Moto- 
rola. It is reportedly the first of its 
type to receive such certification. 
The system, known as_ airborne 
“Quik-Call,” relieves pilots and 
radio operators of the fatiguing task 
of listening to all ground-to-air 


Selective calling equipment for aircraft is 
demonstrated by Motorola V-P Daniel E. Noble 


radio transmissions. Instead, any 
selected craft equipped with a de- 
coder for each channel to be moni- 
tored may be alerted that a call is 
intended by means of a light or bell 
actuated by the code. 


COMING EVENTS 


Mar. 15-19—NACE Tenth Annual Con- 
ference and Exhibition, Kansas City. 


March 22-25—IRE National Convention, 
Waldorf-Astoria Hotel and Kings- 
bridge Armory, New York, N. Y. 


March 30-April 8—62nd Royal Nether- 
lands International Industries Fair, 
Utrecht, Holland 

April 2-3—Biennial Rice Exposition of 
Engineering Science and Arts, The 
Rice Institute, Houston, Texas. 

April 5-8—A.M.A. 23rd National Pack- 
aging Exposition, Convention Hall, 
Atlantic City, NJ. 

April 5-10—International Congress 
Soundtrack Recording, Paris, France. 

April 15-16—RETMA Engineering De- 
partment Conference on Reliability 
of Electrical Connectors. Illinois In- 
stitute of Technology, Chicago, IIl. 

April 19-20—Symposium on Automatic 
Production of Electronic Equipment, 
sponsored by Stanford Research Insti- 
tute and U.S. Air Force, Fairmont 
Hotel, San Francisco, Calif. 

April 22-23—AIEE Conference on Feed- 
back Control, Claridge Hotel, Atlan- 
tic City, NJ. 

April 22-23—Joint Meeting of Radio 
Technical Commission for Aeronau- 
tics, Franklin Inst. Labs., and IRE 
Professional Group on Aeronautical 
and Navigational Electronics. Frank- 
lin Institute, Philadelphia, Pa. 

April 22-28—RTCM Spring Assembly 
Meeting, St. Francis Hotel, San Fran- 
cisco., Calif. 

April 26-29—1954 Metal Powder Show. 
Sponsored by Metal Powder Asso- 
ciation, Drake Hotel, Chicago, III. 

April 24—Eighth Annual TV Confer- 
ence, IRE Cincinnati Section. Cincin- 
nati, Ohio. 

April 26-30—Tenth Biennial ASTE In- 
dustrial Exposition, Philadelphia 
Convention Center, Phila., Pa. 

April 27-29—AIEE Electronic Compo- 
nents Conference, Washington, D.C. 

May 3-6—URSI, U.S.A. National Com- 
mittee and IRE Professional Group 
on Antennas and Propogation. Joint 
Spring Technical Meeting. National 
Bureau of Standards, Washington, 
D.C. 

May 4-6—1954 Electronics Components 
Symposium, RETMA and others, U.S. 
Department of Interior Auditorium, 
Washington, D.C. 

May 4-7—1954 AWS National Spring 
Technical Meeting, Hotel Statler, 
Buffalo, N.Y. 

May 4-9—SMPTE 75th Annual Meeting, 
Statler Hotel, Washington, D.C. 

May 5-7—Third International Aviation 
Trade Show, 7lst Regiment Armory, 
New York, N.Y. 

May 5-7—IRE Seventh Region Confer- 
ence and Electronic Exhibit, Mult- 
nomah Hotel, Portland, Ore. 

May 5-7—AIEE Northeastern District 
Meeting, Schenectady, N.Y. 

May 5-8—1954 Welding and Allied In- 
dustry Exposition, Memorial Audi- 
torium, Buffalo, N-Y. 

May 7-8—IRE North Atlantic Region, 
New England Radio Engineering 
Meeting, Sheraton Plaza Hotel, Bos- 
ton, Mass. 


May 7-9—AFCA National Convention, 
Shoreham Hotel, Washington, D.C. 
May 10-12—IRE National Conference 
on Airborne Electronics, Dayton 

Biltmore Hotel, Dayton, Ohio 

May 17-20—Basic Materials Exposition, 
International Amphitheatre, Chicago. 

May 17-20—1954 Electronic Parts Show 
Conrad Hilton Hotel, Chicago, IIl. 

May 17-20—New York Import Show, 
34th St. Armory, New York, N.Y. 

May 24-26—IRE, AIEE, IAS, ISA 1954 
National Telemetering Conference, 
Hotel Morrison, Chicago, Ill. 

May 25-27—NARTB Convention Engi- 
neering Conference, Palmer House, 
Chicago, Ill. 

June 13-18—ASTM Annual Meeting, 
11th Exhibit of Testing and Scientific 
Apparatus and Laboratory Supplies 
and Ninth Technical Photographic 
Exhibit, Sherman and Morrison Ho- 
tels, Chicago, Ill. 

June 15-17—RETMA Convention, Pal- 
mer House, Chicago, IIl. 

June 16-18—High Vacuum Symposium, 
Berkely Carteret Hotel, Asbury 
Park, N.J. 

June 21-25—AIEE Summer General 
and Pacific Meeting, Hotel Biltmore, 
Los Angeles, Calif. 

July 6-9—International Conference on 
Electron Microscopy, Joint Commis- 
sion on Electron Microscopy of Inter- 
national Council of Scientific Unions, 
London, England 

July 8-12—Convention British Institu- 
tion of Radio Engineers, Christ 
Church, Oxford, England. 

July 13-15—Plant Maintenance Show, 
Pan Pacific Auditorium, Los Angeles, 
Calif. 

Aug. 25-27—Western Electronic Show 
and Convention. Los Angeles and 
San Francisco IRE sections and 
WCEMA sponsored. (Show) Pan- 
Pacific Auditorium, Los Angeles. 
(Convention Hq.) Ambassador Hotel, 
Los Angeles, Calif. 

September—First International Scien- 
tific Radio Union, Amsterdam, Hol- 
land. 

Sept. 1-16—Golden Jubilee Meeting of 
the International Electrotechnical 
Commission, University of Pennsyl- 
vania, Philadelphia, Pa. 

Sept. 15-21—ISA First International In- 
strument Exposition, Convention Hall, 
Philadelphia, Pa. 

Sept. 30-Oct. 2—High Fidelity Show, 
International Sight and Sound Expo- 
sition, Inc., Palmer House, Chicago. 


ACM: Assoc. for Computing Machines. 

AFCA: Armed Forces Communications Assoc. 
AIEE: American Institute of Electrical Engineers. 
AMA: American Management Association. 
ASTE: American Society of Tool Engineers. 
ASTM: American Society for Testing Materials. 
AWS: American Welding Society. 

IAS: Institute of Aeronautical Science. 

IRE: Institute of Radio Engineers. 

ISA: Instrument Society of America. 

NACE: National Assoc. Corrosion Engineers. 
NARTB: National Assoc. of Radio and TV Broad 


casters. 
RETMA: Radio-Electronics-TV Manufacturers 


Assoc 
SMPTE Soc. of Motion Picture and TV Enginee: 
ing. 
URSI: International Scientific Radio Union. 
WCEMA: West Coast Electronics Manufacture! 
Association 
WESCON: Western Electronics Show & Convention. 
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temperature & low voltage characteristics 


7 NY peas 


REVERSE CHARACTERISTI 


1000 


RENT ~ 


Your inquiries are invited on the many uses of Union Diodes exclusive 
with National Union. You will find that Union Diodes have character- 
istics particularly useful to the circuit designer interested in small signal 
and pulse applications. For example, the turn-on and turn-off time of 
the 1N107 is equal or superior to most point-contact diodes. 


ACTUAL SIZE 


The accompanying charts show the Union Diode’s behavior with tem- 
perature variations. Also plotted, over wide ranges of voltage and 
current, are their forward and reverse characteristics. 


Important to you is the fact that Union Diodes are produced by the 
electronics engineers who helped pioneer the original research and 
development leading to such devices. 


NATIONAL UNION RADIO CORP. 


HATBORO, PENNSYLVANIA 
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BOLTING 
VOICES 
TOGETHER 


Adjusting casing over splice in polyethylene 
cable. Edges and ends are sealed with a new 
Butyl rubber compound that won’t harden, dry 
out or lose adhesion even in extreme heat or cold. 


More than ever, light, flexible polyethylene sheathed cable 
developed by Bell Telephone Laboratories is providing speedy 


answers to the demand for more telephone service. 


But at thousands of splices, the sheath must be thoroughly 
sealed against moisture. Laboratories engineers developed a 
protective casing which is quickly and simply bolted in place. 
The edges and ends of the casing are permanently sealed with 
a new compound developed by Laboratories rubber chemists. 


Now, economical polyethylene cable can be installed much 


faster and at lower cost. Here is another example of how Bell 
. $ : ; CLOSED CASING IN PLACE 
Laboratories continually finds ways to keep telephone service 


high in quality, while the cost stays low. 


BELL TELEPHONE LABORATORIES (B 


EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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104-54 


INCORPORATED 
7800 WEST ADDISON STREET * CHICAGO 34, ILLINOIS 


SERVING A 


COMPONENTS 


Another Raypar First... 


104-53 


100-66 FLYBACK TRANSFORMER 

104-51 HORIZONTAL LINEARTY CONTROL 

104-55 HORIZONTAL DYN. CONY. PHASE 
CONTROL 

104-54 HORIZONTAL CONVERGENCE 
TRANSFORMER 

104-52 WIDTH COIL 

100-67 PURITY COIL 

104-53 FIELD NEUTRALIZING COIL 


RADIO & TV > 


New Westinghouse 21ALP4 with 


new Hall gun in 90 tube 


than any other 


Set manufacturers recognize the in- 
herent advantages of electrostatic 
picture tubes since they offer lower 
weight, use fewer components, and 
sets have lower assembly costs; yet, 
until now, picture quality was not as 
good as when electro-magnetic pic- 
ture tubes were used. 


Now Westinghouse offers the 
21ALP4 and the 21ALP4A; these 
90° deflection electrostatic tubes 
offer pictures with better focus and 
higher definition than their electro- 
magnetic counterparts. In the unre- 
touched pictures above, notice the 
better corner resolution, higher defi- 
nition, and better contrast in_ the 
electrostatic tube. Photographs were 
made under identical conditions with 


voltages as follows: Ep? 16 kv; 
EG? 300 v; Er = 6.3 v. 
New Westinghouse 90° picture 


tubes have an added 13 square inches 
of picture area, a better aspect ratio, 
are 3” shorter which allows shorter 
cabinets or elimination of the hat. 


you CAN BE SURE...IF ITS 


1 Westinghouse 


These tubes offer good focus at 
voltages from 10 to 18 kv without 
distortion, less shift in fecus voltage 
as beam current varies, and better 
fringe area reception. They are more 
stable under conditions where volt- 
age variations are encountered due 
to home-current variations or to vari- 
ations in components. These tubes 
are interchangeable in different re- 
ceiver circuits due to their inherent 
stability. 


Westinghouse invites your tests! 
Qualified set manufacturers are re- 
quested to write or call for sample 
tubes which may be tested in their 
own laboratories as desired. Call 
your nearest Westinghouse Elec- 
tronic Tube Sales Office, or write to 
Dept. B-2034 at the address below. 


These tubes offer set manufacturers 
clear, easily defined sales advan- 
tages. Check now for further infor- 


mation. 


ET-95052A 


Electro-magnetic picture tube; 
compare focus and definition. 


21” picture tubes 
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50 100 150 200 250 300 


This chart illustrates the ability of the new 
Hall gun to maintain sharp definition de- 
spite changes in beam current — relating 
center resolution to beam current over a 
range of anode voltages. 


RELIATRON' TUBES 


WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y. 
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&> 3 . .-.and many more! 
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C-A-C 
MOLDED TOROIDS 


Stocked in Standard Inductances 
for immediate delivery... 


From a modest beginning five years ago, Communication 
Accessories Company has grown to one of the largest exclusive 
toroid coil winding producers in the U. S. today. Why? 


We like to think that this growth is due to the thorough,, 
careful hancling we apply to each coil... and because 

of the particular skill of our people. Whatever. the 

reason, we'll continue — doing the best we know 

how —thankful for the trust that important 


With the new molded toroid simplifying companies have placed in us. 
mounting problems and with the result- 

ant demand increasing daily, C-A-C 

now offers an added convenience to b | write for this catalog 
buyers by stocking standard types for | 

immediate delivery. 


Write for file of complete specifications 


and listing of stocked inductances. i 6) MM UNI CA z ION A CCESS O R IES 


C-A-C molded toroids meet the per- ” 
formance requirements of Military ‘ C 9 of 


specifications. HICKMAN MILLS, MISSOURI 
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KWWL TV 
KFBB TV 
3 
} WNAM.-TY 
KMMIT-TY 
WNOW.T 
Multiplier phototubes Signal amplifiers are 
i ie ; aay ick- flat within 8 mc, permit- 
i KDSH-T\ are employed as pick ' - me 
ups. Tube designed by ting full amplification of 
W/ Du Mont, provides ex- color signals. Circuitry as F 
VABD ; treme stability, long simple as that encount- b 
life and high signal-to- ered in audio equipment. 4 
noise ratio. Cost of tube All plug-in units, com- 
$55. Tube has practi- pletely accessible. » 
cally infinite life, bar- 
a oe aie nae ' | : ring breakage. 
WNEM.-TV | 


Light source is a special cathode-ray 
tube designed and built only by 
Du Mont. Face plate is optically cor- 
rected, of medium density and is 
non-browning. Tube is operated at- 
45,000 volts on accelerating ring. 


tor film pick-up 


Finest reproduction of 16mm films 
—either new or old. Film moves 
through carrier silently, smoothly, 
minimizing chances of film break- 
age and wear. 


2x2 glass slides 


Automatic slide changer carrie: 
standard 2” x 2” glass slides 
Dual pickup feature permits blend 
ing, or simultaneous pickup of tw: 
signals at once when operatin¢ 
from film, slides or opaques. 


Automatic carriers provide for 4” 
x 5’’ glossy or matte finish prints. 
Dual unit permits one carrier to 
be loaded while other is used in 
pickup. 


KWWL-TV 


KOOL.-TV 


| MUETI-SCANNER 


The advanced method of film, opaque or slide pickup—ready now!—ready for you 
to use in your television broadcasting operations today! 


The Du Mont Multi-Scanner offers a far more simple, more reliable and better method of electronic 

reproduction than ever available before. Film reproduction assumes studio pickup quality with all 
the original gray tones and elimination of edge flare inherent in other film pickup systems. The 
same true pickup is attained when the Multi-Scanner is used on slides or opaques. 


Performance is only one of the many outstanding advantages of the Multi-Scanner. Simplicity 
of operation is such that the system is practically automatic. Thread the film in place, try it 
out if you wish, reverse the mechanism and you're ready to put the system in 
operation from a remote control ponel. 


Truly, the Du Mont Multi-Scanner has no equal 
—it is the modern pickup system —ready for you today. 


OPERATION: No shading adjustments 
necessary. Picture free from edge flare 
and shading. Completely automatic 
operation from a remote panel. 


DEPENDABILITY: Simple mechanism 
carries film at continuous, smooth rate 
of travel. No tearing, wearing stop and 
go action. 


PERFORMANCE: Gamma-corrected 
The complete Multi-Scanner signals from Multi-Scanner brings out 
incorporating <a opaque and slide all gray tones of film, opaque or slides. 
VERSATILITY: Reversing feature per- 
mits “dry runs” by operator immedi- 
ately before going on air, without 
necessity of complete rewinding of film. 


SHRINKAGE COMPENSATOR: Film 
shrinkage compensator permits com- 
plete control of allowances for shrink- 
age. Pictures frame right with the 
Multi-Scanner, whether new or old film. 


COLOR: The Multi-Scanner is the only 
film system presently available that 
may be easily and quickly converted 
to color pickup. 


Production of Multi-Scanner units is now 


going ahead at full speed to meet the ®) 
ever-increasing orders for this system of : 
tomorrow, today. 

% 


\ 
ALLEN DU MONT LABORATORIES, INC. ° TELEVISION TRANSMITTER DEPARTMENT ° CLIFTON, N. J. 
% » 


RPC Type J resistors where subminiature requirements: 
specify full size reliability and performance 


Precision Wire Wound 
Type JA %"' diameter X %4’' long. Maximum resistance 125,000 ohms. 0.10 “ft 


_Type JC 14" diameter X %'’ long. Maximum resistance 250,000 ohms. 0.15 w 


Tolerance 1% standard, tolerances to 0.05% available. All resistors furnished 


tt. 


with low temperature coefficient alloys. 


Special wire and impregnation available for greatly increased power rating. 


RESISTANCE PRODUCTS CO. 


714 Race Street - Harrisburg, Pa. 


LOM LT AOR 


PLAN LRP AOE ET LC LE PCS Tar ee 6 OE, 6 Cee ware 
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FOR BETTER PERFORMANCE SYLVANIA 
OFFERS NEW MICROWAVE MIXER CRYSTALS 


SYLVANIA SILICON _ MIXER SARS 


Sylvania announces the addition of a series of 
new Microwave Mixer Crystals to the world’s oT oe Crystal : 3,000 me 
foremost line. m ven 08 ae 


"Description . a ae Approx. Freq. 


These new crystals bring simplicity and de- _ ex i oe Crystal 3 000 me. 


pendability to many specialized circuit designs. ae. 1N21B Reversed Polarity — "3,000 me. 


Matched pairs such as the 1N23B and the 
1N155 are specially balanced for low-noise 


X-Band Crystal 


~ 10,000 me. 


2 1N23B Matched Pair Rais “10, 000 me. 
operation. wi 


. sie | 1N238 Reversed Pol | 10,000 me. 
Sylvania also offers Silicon Video Detector . 4. mor olarity venjeliveden me 
Crystals for use as microwave detectors in re- oe Bid 1N238 matched with 1N155 By: 10, 000 —_ 
ceivers of the non-heterodyne type. Other qual- _X-Band Crystal 10, ,000 me. 


ity Sylvania products, engineered for radar and 1 “haere —IN23C Reversed Pola: rity i eee” ,000 me. 


SHF receivers, include Magnetrons, TR Tubes, ee Oy iehey “1N23C SPT Cm om a NI 55A | 10,000 me. 
ATR Tubes, Hydrogen Thyratrons,and Beacon 7 gene O82 


Reference Cavities. Bi nn i _LBand Crystal wits 1.000 me. 
The unbeatable performance of all Sylvania N26 | Bend Crystch 24,000 me. 

Crystals, Tubes and other components is the di- N78 |_KyBond Crystal 

rect result of Sylvania’s longer experience and Closilied. talernetion 

continuing advance in the field of electronic re- available upon proper 

search ... another reason why it pays to specify oS Mee clearance 

SYLVANIA! 


Classified. talermation et 
available upon proper 
clearance 


Mail the coupon for this booklet de- 
scribing the complete line of Sylvania 
Microwave Crystal Rectifiers. 


nigh 


Sylvania Electric Products Inc. 
Dept. 4E-4403, 1740 Broadway 
New York 19, N. Y. 


Please send me new illustrated booklet de- 
scribing Sylvania’s Microwave Crystal 
Rectifiers. 


sasnkhyees er ARR I 
pe 


= 


SYLVANIA 


Sylvania Electric Products Inc. 1740 Broadway, New York 19, N. Y. 


Name_ 


in Canada: Sylvania Electric (Canada) Ltd 
ersity Tower Bldg., St. Catherine St., Montreal, P Q 


to A, Sapo tag 
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precision connectors by Continental 


ie /) 


THESE CONNECTORS ARE ACTUAL SIZE 


— ° 
_ 


tiiaauaiidemiamaiae ee — 


9 ae 
a 
on 


Oe 


ern 


Series SM-20......Sub-Miniature Rectangular Connectors 


1  . | DE Miniature Rectangular Connectors 
Series H-20 ........ Hermetical Seal Miniature Rectangular 
Connectors 

Series C-20....ccccccercrsecces Miniature Hexagonal: Connectors 
(Vibration Proof) 

Series EZ-1G..cocccccsseseesss Easy Release Power Connecfors 
(Spring Loaded contacts) 

OTNOS DB vas ccrosicsecsssnsans Rectangular Power Connectors 

| | ene Rectangular Power Connectors 

DO Picikcccteusacee Printed Circuit Connectors 


Miniature Precision Stand-offs 


SPECIAL DESIGNS — submit your connector problems to 
our engineering department, 


Connector 


ELECTRONIC SALES DIVISION DeJUR-AMSCO CORPORATION 


i See the DeJUR line at Booth 200, ‘‘Production Road,"’ Radio Engineering 


Write Dept. TC-3, DeJur-Amsco Corporation 
45-01 Northern Bivd., Long Island City 1, N. Y. 


Show, Mar. 22-25 
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ANEUVERABILITY 


: N ‘ Ww ! aN HOUSTON-FEARLESS 
* ge ~ CINEMOBILE 


NEW! CIRCULAR STEERING 


NEW! HYDRAULIC BOOM LIFT 


NEW! MANEUVERABILITY 


NEW! HANDLING EASE + 2k Ree hy, 
/ NEW! VERSATILITY 
NEW! LOW SLUNG CHASSIS 


o) Y/ 


HO U T 11805 W. Olympic Blvd. © Los Angeles 64, California 
Send information on (] Cinemobile Film Processors All Metal Tripod 
Panoram Dolly Camera Crane TV Pedestal 
FEARLESS — 
En ° Firm 
00 “fro ration | Address 


City 


TYPE 753 — Sine-cosine potentiometer — TYPE 745 —10-turn helical potentiomete: 


Full sine-cosine function without mechanical 
cams and linkages—can be ganged up to 6 
cups. 20,000 ohms per quadrant; linearity, vibration, shock, sand, dust and fungus re 
+0.5% peak-to-peak; 3” diameter, 144” long sistance. High electrical accuracy (linearit 
from front of servo flange to rear of cup. Also +0.025% ); resistance range 100 to 300,00 
available as straight sine function. ohms. 2” diameter, 2:3” long from front « 
servo flange to end of case. Mechanical an 
electrical rotation, 3600° (+2° —0°). 


— Meets rigid government requirements fc 
humidity, salt spray, altitude, temperatur« 


TYPE 771 —The FilmPot, metallic film po- 

[ tentiometer—Infinite resolution, high temper- 

Fairchild ature operation (225°C). High wattage dis- 

the complete IRE Show: sipation and exceedingly wide resistance 

ots at the | oud and range (100 to 200,000 ohms). Only 34” in 

8, Radio diameter and 14” long. Resistance element is 

precious metal deposited on an inorganic 

base. Available with servo flange or threaded 
bushing mounting. 


See 
line of Se 
Booth 6 

Circuits Avenue: 


TYPE 754-2” linear potentiometer—Re- 
sistance range from 800 ohms to 100,000 
ohms. High linearity (+0.15% standard). 
Internal clamp rings permit ganging up to 8 
cups on single shaft without increasing over- 
all diameter. AIA standard 2” servo mount. 
Depth is 1” with .594” added for each cup 
section ganged. Gold-plated terminals are 
easier to solder and have better resistance 
to corrosion. 


TYPE 741-1” linear potentiometer—In- 
ternal clamp rings permit ganging up to 5 
cups on a single shaft without increasing the 
over-all diameter. Resistance range 500 to 
25,000 ohms; linearity +0.5% standard. 
Electrical angle 350°. Only 14” in diameter 
and 1%” long; starting torque is 0.25 oz.-in. 
The simplified slip ring construction and a 
one-piece paliney wiper give longer life and 
lower noise. 


Available immediately in sample quantities. Look to Fair- 
ild for assistance in solving all your precision potentiometer 
oblems. Fairchild has, or can make, a potentiometer to fit any 
quirement. For information write: Fairchild Camera & Instrument 
rp., Potentiometer Division, 225 Park Avenue, Hicksville, L. I., 
Y., Dept. 140-45E. 


IRCHILD 


hg ial POTENTIOMETFERS 


Dit PH aha Out 


EO RON REDE NLE BBO BOS! 


The old Roman god Janus 
lives today in servo mechan- 
isms, instruments, and controls 
which take past information 
and use it to guide the future 


—much as Janus faced back- 
ward and forward in time, to 
symbolize past and future. 


time in your hands 


; ‘a 
Controlled, predictable flight depends upon data concerning the immediate r 
past of a flight, as well as navigational information for the course ahead. rT 
Time is literally in your hands with Kollsman products. re 
Today our activities encompass four fields: evia 
AIRCRAFT INSTRUMENTS AND CONTROLS Ger 
OPTICAL PARTS AND DEVICES Pov 
MINIATURE AC MOTORS mee: 
RADIO COMMUNICATIONS AND NAVIGATION EQUIPMENT 7 
Our manufacturing and research facilities . . . our skills and talents, are few 
available to those seeking solutions to instrumentation and control problems. rect 
Con 
R 
H 
k 


KOI SMAN snsrunenr cor 


ELMHURST, NEW YORK « GLENDALE, CALIFORNIA ¢ SUBSIDIARY OF Standard COIL PRODUCTS CoO. INC. : MI ‘ 
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RCA lype [G-2A 


- i ] S aemernee NEW THROUGHOUT —and in- 


corporating a revolutionary new multivibrator 
circuit— Type TG-2A is, we believe, the «/timate 
in synchronizing generators. It combines all 


nchronizing functions into a single chassis (includes a 


nlock, a Dot Generator, a grating generator, and a regulated 


»wer supply). It takes only 21 inches of rack space (one-third 


it required by other sync generators)—is so compact you 
n easily install two of these units (one a stand-by) and an 
A changeover Switch MI-26289 in a single rack. It uses 
wer tubes than other sync generators (38 miniatures, 2 
tifiers). And, of course, the TG-2A can be operated in 
njunction with a Color Frequency Standard. 


RCA Type TG-2A’s are now available for all TV stations— 
iF and UHF. For technical details and delivery information, 
k to your RCA Broadcast Sales Representative. 


ENGINEERING PRODUCTS DEPARTMENT 


New RCA single-unit Sync Generator takes less than 
one-third the rack-space needed by other sync systems 


Smallest, finest Studio Syne Generator ever built! 


Only RCA’s 


In a SINGLE standard 


chassis it includes: 


—da synchronizing generator, 


Genlock, dot generator, 
grating generator, 
regulated power supply 


Entire unit takes only 21 
inches of rack space 


Only 4 operating controls 


Adjustable pulse output 
voltages 


Pulse outputs have sending 
end-terminations 


Adjustable “front porch” 
width 


Operates with Color 
Frequency Standard 


RADIO CORPORATION of AMERICA 


CAMDEN. N.J. 


TG-2A has these features 


® Can be remotely-switched 


to Genlock operation 


Provides Dot Convergence 
Pattern 


Fewest tubes of any sync 
generator (38 miniatures, 
2 rectifiers) 


Test jacks for circuit 
checking 


Pulse widths and delays 
STABILIZED against 
tube aging 


Choice of 5 ways to control 
basic frequencies 


Characteristics more than 
meet FCC and RETMA 


standards 


A\ 


but Constantin’s 
Production Facilities 
and Methods are 


as New as Tomorrow 


The invention of compression-type seals in general is quite old as evidenced by 


The 


Invention 
of Compression-Type 
Seals is about as 


Old as 
Grandma’s Phonograph mn 


UNITED STATES PATENT OFFICE. 


aT 


NEW JERSEY. ASSIGHOR BY MESWE ASSIOH- 
C &@ MANUFACTURING COMPANY. A CORPORA- 


COMPRESSION TYPE SEAL. 


1,184,813. Byccisention of Letters Pateatg™ Patented May 30, 1916. 
Application Sled May 4.1015 Serial Be 


To all whom tf may coarera: vacuum tight joint between the container 

Be it known thet I. Wirrerp T. Brep «all and the lesding in wire, in spite of 68 
sata. 8 citizen of the United States. and @ great divergencies in the corficients of ex- 
reudent of Montclair. in the county of pansion therebetween 


8 Esees and State of New Jersey. have in Referring to the accompanying drawings 
vented a new and useful Improvement in for a more detailed understanding of my 
Compression- Type Seals. of which the fol. invention. I have shown # leading in wire 60 


lowing us a specification at dun Fig. 1. The leading in wire 4 is 
Mv wvention relates to seals between sub- surrounded by. and supports. a mass of 

10 stances having different coefficients of elastic material 5 formed. preferably. of 
hhoear expansion. and it has for its obiert glass A band of material 6 « » 4< the 
’ ~ ale a device of the char- * wiv of ats. 5 and as f 


U. S. Letters Patent No. 1,184,813, issued to Wilfred T. Birdsall and assigned to 
the Westinghouse Electric and Manufacturing Co. on May 30, 1916, for the 
original compression-type seals, expired in 1933. It is now public domain. 


Yes, the idea of high compression glass to metal seals is 
thirty-seven years old and public domain. The compression 
principle can be employed by anyone, but Constantin makes 
the quality seal. 

The wise buyer now is concentrating on quality of manu- 
facture and materials. For over eight years L. L. Constantin 
& Company has been operating the most modern machine 
shop facilities for die construction, stampings, and bending 
—a glass deparcment capable of compounding, tableting 
and sintering —latest ovens for fusing —multi-slide machines 
for pin fabrication. In this way, our completely self- 
contained plant operating all under one roof, can produce 


true compression seals of highest quality, in addition to 
our regular line of hard glass to KOVAR and RODAR 
alloy seals. 


We at Constantin realize that adding color to the already pure 
white glass does not add to the strength, and for identification 
purposes, whether you buy green, gray, blue, brown or other 
colors, you will find Constantin seals to be consistently uniform 
and superior in strength. 


Constantin can proudly say that it is not selling an ides. 
Constantin is selling precision engineered high compressi« 
glass-to-metal vacuum seals. Seethem, testthem,and compat«. 


~ 


Seals also available in KOVAR and RODAR alloys to hard glass types. 


Also manufacturers of — 
MULTI-PIN HEADERS 
TERMINALS 
TRANSISTOR MOUNTS 
MULTI-PIN CON PLUGS 
END SEALS 
CRYSTAL HOLDERS 
VACUUM COATING EQUIPMENT 
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YY. Constantin & 


MANUFACTURING ENGINEERS 
Rt. 46 and Franklin Ave., Lodi, N. J. 


See us at the I.R.E. Show—Booths 672, 674, Circuits Ave we 
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designed for present requirement of 440’ 
© — and for extension—when needed—-to 600° — 


When WICC-TYV in Bridgeport, Connecticut, erected their tower, 


, ae 


Fee 


a ae 


RS FO Te, 


as they went high enough to meet their present need but also had an 
hs eye for the future. 
1 So any time they need greater height for increased coverage, | 
fe, another 160 feet can be added to their present tower height of 440 | 
a ° feet. For the Blaw-Knox Type TG tower purchased by WICC was _ | 
ty ca . originally designed for extension to 600 feet- with a third set of | 
Pe, guys to be installed at that time. 
“A. This is typical of how Blaw-Knox Towers are designed and con-_ | 
pS structed to meet specific customer requirements—-based on some 
7] forty years experience in designing and building towers. Blaw-Knox 
g Type TG towers, for example, are designed to support TV and FM 
Ut antennas--available in standard heights up to 1000 feet and in special | 
designs for higher structures. All have such features as 
a ¢ pivoted or articulated base to avoid excessive bending stresses 
vie ¢ structural angle bracing (with no adjustable members) in a 
On “tension and compression’? system to provide extra strong 
z% rigid construction 
e guys, with all connections permanently attached, factory pre- 
stressed and proof tested to load greater than ever required 
Ae, in service 
a e invar rule to insure accurate and simple tensioning of guys 
i ca hy ¢ convenient support for transmission lines 
DAR ¢ hot-dip galvanized to protect against all weather conditions 
Nix For more complete information on all types of Blaw-Knox Antenna 
oe CR Towers just write or phone to get your copy of Bulletin No. 2417. 
i * Or send us your inquiry for prompt service, specifying height of tower 
aiken and type of antenna. 
for BLAW-KNOX COMPANY, PITTSBURGH 38, PENNSYLVANIA 
fe BLAW-KNOX EQUIPMENT DIVISION e TOWER DEPARTMENT 
$5101 
ipat 


ANTENNA TOWERS : 


<u 


y Guyed and self-supporting types—for AM > u peetey 
f ; FM «+ TV « microwave + communications + radar ~_GraybaR 


—m INVAR RULE GUY PIER E> 


Invar measuring rule is used to determine cor- 
rect initial tension in the factory pre-stressed 
guys. Erectors use the rule when putting up the 
tower and can easily duplicate correct tension 
determined in the factory tests—thereby elimi- 
nating any guess work in the field erection. 


Stupakott 


A complete range of sizes and designs of terminals, lead-ins 
olass-to-metal and stand-offs for hermetic sealing is offered by Stupakoff. 
Made with Kovar metal, the ideal alloy for sealing to hard 
glass, Stupakoff Seals are durable and dependable. These 


are not mechanical compression seals, but are permanently 
fused by chemical interaction. They may be installed by 
conventional assembly techniques. 


Write for a copy of the new Stupakoff Catalog 453, 
giving details of over a thousand sizes and styles 
of Stupakoff Seals. 


STUPAKOFF CERAMIC 
& MANUFACTURING COMPANY 


LATROBE, PENNSYLVANIA 
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s! 
TV-RADIO BROADCAST ENGINEER 


Cut tube cost-per-hour 


with G.E.’s NEW complete .--- 


Ask your G-E tube distributor for details ! | 


@ In order to reduce tube replacement expense, you must 
A metal box holds your file of tube life cards. 


These show performance by type and location, 
from the time a tube is installed until replace- 


have the full performance record of every tube in your equip- 


ment. A failure by any tube— power, rectifier, or other type— 


ment is made. You have an accurate check on to meet life expectancy will then show up clearly. Conversely, 
operating life which helps you obtain more those types which are giving better-than-average service will 
service hours per tube. establish their value and economy. 


General Electric’s new inventory control system gives you 


the history of a// your tubes for quick, sure reference. In 
addition, you have before you an inventory of your spares 
down to the last 12AT7, including tube prices for cost- 
control and budgeting. Key performance ratings . . . an 
interchangeability guide, for tube substitutions . .. make the 
system complete. 

Phone your G-E tube distributor! He will be glad to help 
you install this aid to lower tube costs. It combines the 
successful control methods of efficient TV-radio stations 
from coast to coast. Tube Department, General Electric Com- 
pany, Schenectady 5, New York. 


A handsome blue leatherette 
binder, gold-lettered, contains an 
up-to-date inventory of your tubes 

in use and held as spares. Prices, es- 
sential ratings, and other helpful facts are 
included. Among them you will find an inter- 
changeability guide. 


i 
. 


$61-1ct 


GENERAL @@) ELECTRIC’ 


TELE-TIPS 


Ue Anothor STEP DOWN! Now York Cty Po 
lice Department is installing an in- 


the daily line-up of assorted crim- 

inals to various detective headquar- 

ters around the city. Previously, only 
a few representative detectives 
had the opportunity to witness the 
line-up, and become acquainted with 
local hoodlums. Through TV and 
microwaves, the criminal mugs will 
eventually be studied simultaneously 
in all city precincts. 


dustrial-type TV system to telecast 
J" — 


SCIENTISTS PREFER BLONDES, 
report researchers at Minneapolis- 
Honeywell. At least they do when 
they are evaluating the best type of 
hair to be used as reacting element 
in humidity measuring devices. 
Swedish blonde hair comes out on 
top. Brunettes and redheads qualify 


no better than pig bristles or horse 
hair. 


$90,000 FOR THE TAKING—The 
Educational TV Grant established by 
Emerson in June 1952, which offers 
$10,000 to each of the first ten non- 
commercial stations to start broad- 
casting with a permanent FCC li- 
cense, has had only one taker so far— 
KUHT-TV, Univ. of Houston, Texas. 
KTHE-TV, Los Angeles, operating 
under special temporary authoriza- 
tion, also will soon be eligible. Since 
the grant was established, over 250 
new commercial stations have gone 


on the air. 

Business has been good. The demands of you BY END OF 1954, there will be be- 
designers, engineers, purchasing men, and others tween 25 and 30 non-commercial TV 
have made this new kuilding necessary. stations programming regularly, ac- 
cording to estimates by the National 
The confidence you've shown is appreciated. gatas Committee tor Eaucations 
You can be sure, when you need small diameter WATCH THOSE RATINGS! For 
spiral wound paper tubes of hi-dielectric kraft, fish the benefit of the uninitiated (and 
lastic fi h I's ted some who should know better), when 
paper, plastic film, or phenolic impregnated, your yan bey a glacs- at sequel, wales 

requirements can be met with superb service at 


sure all conditions are specified. As 
elementary as this may seem, a fel- 
low engineer recently bought a 20- 
watt audio amplifier rated flat +0.2 
Let us hear from you soon. db from 20 to 20,000 cps. Manufac- 
turer neglected to mention that re- 
sponse would be flat only if output 
CNTONE PAPER TUBE CO. | were kept under 1 watt. Same applies 


j ¥ i i ‘tion (pow- 
AFFILIATED WITH for intermodulation distortion (p 


TONIZED PRODUCTS CO., INC. on eh ee 


fied) and other characteristics. 
900-922 Franklin Street, N.E., Washington 17, D. C. (Continued on page 46) 


the lowest possible cost... and you already know 
about the quality of Stone. 
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PLUS—ALL THE 
TECHNICAL SERVICE 
THAT GOES WITH THEM 


TUNG-SOL ALSO MAKES ALL-GLASS SEALED BEAM LAMPS, 
MINIATURE LAMPS AND SIGNAL FLASHERS. 


| TEARS 


TUNG-SOL 


TUNG-SOL ELECTRIC INC., Newark 4, New Jersey 
Sales Offices: Adlanta, Chicago, Columbus, Culver City (Los Angeles), 
Dallas, Denver, Detroit, Newark, Seattle. 
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WHY TUBE SOCKET STANDARDIZATION? 


A message from the E. F. Johnson Company 


Standardization means different things to different 
people. To you—the design engineer or manufac- 
turer specifying or purchasing tube sockets, Johnson's 
new standardization program offers three definite 


advantages. 
1. Simplified selection of components. 
. Shorter delivery cycles. 


. Superior sockets at the same or lower cost, due 
to the elimination of special set-up and tooling 


charges. 


In the past, selection of materials for commercial, 
industrial, and military sockets resulted in anywhere 
from 15 to 50 variations of each socket. This program 
permits the maintenance of stock on industrial and mili- 
tary types as well as standard commercial models. Im- 
mediate shipment of small quantities is hereby made 
possible for development or pre-production runs. 
Small run set-up charges will thus be eliminated, and 
manufacturers ordering sockets to their specification 
will receive equal or superior quality sockets, in most 


cases at a lower cost. 


~ 


STANDARD—A standard grade commercial socket 
for all general requirements. Grade L4 steatite bases, 
Dow Corning 200 impregnated or white glazed 
porcelain. Phenolic washers are fungus resistant, glass 
base melamine. Contact materials vary with tube 
socket types. 


INDUSTRIAL—A higher quality socket incorporating 
such features as DC 200 impregnated glazed stea- 
tite bases and .0005 silver plated contacts with 
phosphor bronze clips and beryllium copper springs. 
Aluminum shields on shield base types are irridite 
No. 14 treated to prevent corrosion. 


MILITARY—A top quality socket designed to meet 
all military requirements. Incorporating the finest ma- 
terials and plating, glazed steatite bases are DC 
200 treated—grade L4 or better. Contacts have 
phosphor bronze clips and beryllium copper springs, 
both heavily silver plated. Fungus resistant cushion 
washers are of glass base melamine. All solder ter- 
minal ends—hot tin dipped. Bayonet shield base 
types have brass shells, .0003 nickel plated. 
Threaded hardware, .0002 nickel plated — 
unthreaded hardware, .0003 nickel plated. Entire 
socket fully protected to meet 200 hour salt spray 
requirements. 


 E.F. JOHNSON COMPANY 


2210 Second Avenue Southwest “ Waseca, Minnesota 


CAPACITORS « INDUCTORS « SOCKETS e INSULATORS 


PLUGS e JACKS e KNOBS e DIALS AND PILOT LIGHTS 
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A FEDERAL VHF INSTALLATION 


KSWS-TV (Channel 8) Roswell, New Mexico... on the air since June, 1953... 
in the rich and rugged Southwest area... has been achieving new, high 
standards of coverage and picture quality with its a//-Federal VHF 
installation. Executives of KSWS-TV report “excellent reception from 100 to 186 
air-line miles from the transmitter”... as well as “‘one of the 
best-transmitted pictures from film in the country.” 
This is the kind of proof that counts! And it’s coming from areas 
throughout the U.S... . proof of the high-quality signals, wide coverage 
and dependable performance delivered by Federal VHF and UHF 
installations. Investigate Federal TV equipment for your requirements... 
whether for a small two-man operation or an elaborate multi-studio station. 
Federal has the equipment and the know-how to do the job. 


The KSWS-TV control room features 

simplicity of layout ... with maximum 

operating efficiency. Transmitter Con- 

sole, Poly-Efex Scanner, Master Moni- 

tors and Camera Control units provide 

complete station control. Film, slides, ; ’ . 
' studio and network program material Geanakahty uses Fees 

are handled ong a minimum of oper- nie Bigh-Gein Trisaéules 

a Loop Antenna... mounted 
atop this 710-foot tower. 
Exceptionally wide cover- 
age is produced by its gain 
of 17.1. 

Mr. Porter states: “Con- 
sistently good reception has 
been reported in the White 
Sands area about 150 miles 

from Roswell ... despite a 
J. A. Barnett, owner, and J. C. Por- : ; 9,000-foot mountain range 
ter, general manager of KSWS-TYV, a ; half-way between the two 
inspecting the FTL-19B 7.5 KW points.” 
Federal VHF transmitter .. . out- 
standing for excellent picture qual- 
ity and trouble-free operation since 
first going on the air. 


le eee * 


2eeenee 


ederal Telecommunication Laboratories 
ROUTE 17, LODI, N.J. Main Office: 500 Washington Avenve, Nutley, N. J. 


HOLES FOR .025* ¢.001° 
X 1/16" 2.003" TERMINALS 


= i 


FOR 
Ve 2.001" 
x 1/16" 2.005° 
TERMINALS 


Suggested 


panel piercing. 
VieW FROM CONTROL 


pre’ e 
; . : Val 
pe XP45 Type XGC-45 


t 


Printed Circuit Panel. Shaft (Miniaturized) 


.tends through panel. (Types = Threaded bushingmounting. Termi- 
070, GC-U45 and UPM4S5.) 


nals extend perpendicularly 5/32” 
frorn control’s mounting surface. 


For TV preset control applications. 
Recessed screw-driver slotted shaft 
remains solder-free during panel dip- 
ping. Control may be held rigidly to 
panel before soldering by twisting 2 
ears. If ears are left straight, the solder 
will permanently anchor control to 
circuit panel. Terminals extend per- 


pendicularly 7/32" from control's 


mounting surface. 


Threaded bushing mounting. Termi- 


nals extend perpendicularly 7/32" 
‘om control’s mounting surface. 
vailable with or without associ- 


ed switches. 


: ‘fe — PP (i in SA, 2 Ve Sf’ la li 


of Variable Resistors. Founded 1896. 


Sak ae 


CHICAGO TELEPHONE SUPPLY 


Corpo vation 
Rete ce 


2 HOLES FOR .O16* 2.001" 
x .0U§" 2.0035" TERMINALS 


HOLE TO RECEIVE .020° 
x .O9U* LOCATING LUG 


CANADIAN 


8 West 
New Yor 


Suggested panel piercing. 


Suggested panel piercing. 


SLOTS WILL RECEIVE STANDARD 
RIMA 7/16" RADIVS LOCATING 
LUG AS WELL AS MOUNTING 
CARS ON CTS TYPE PUS TwiSTEO 
EAR ROUNTED CONTROL. 


REPRESENTATIVES 
Sanders, McClat 
69th & Marke 


t St 
per Darby, Penna 
ie: Flanders 2-442 
S. Harmon Cor! 
50. La Cienega 
weles 35, Califor 
ne: Br haw 2-3 
‘ 681 
Dallas 9, T s 


+ Sao Paulo, 


OTHER EXPORT 
Sylvan Ginsbury, 

+Oth Street, 

k 18, N. Y. 


co HOLE FoR -016" t.001° 
\ & V/16" 2.003" TERMINAL 


lies: 


MANUFACTURING 
AFFILIATE 
Meredith & Co 

Streetsville, Ont 

SOUTH 
gout 5 Li 


AMERICA 

1is Pontet, 

Buenos Aires, Arget 
vider Oo, +4 ruguay 


L CLEARANCE HOLE 


FOR 1/4* DIA, 


THREADED BUSHING 


_ 3 WOLES FOR .020" 2.001" 
x 1/16" 2.005" TERMINALS 


CLEARANCE HOLE FOR 
“8” OA. 


THREADED 
BUSHING -—> 


SO4 | 


Burton browne advertising 


: 2 y A 
Be ait 


é 


wv 


THERE’S A 
RAPTAR LENS 
FOR EVERY REQUIREMENT 


Wollensak TV Raptar Lenses are specially de- When televising live you'll also get the fin- 
signed for the television industry ... built for est results with TV Raptars...14 lenses in 
tomorrow's advancements as well as today’s focal lengths from 2” to 24”. Write for litera- 


requirements. Robert Horn of Station KIMA- ture. Wollensak Optical Co., 850 Hudson Ave- 
TV writes, ‘“We have had extremely satisfac- nue, Rochester 21, N. Y. 


tory results from the normal 25mm Wollensak 


browne advertising 


Raptar on our Auricon camera. The extreme 


Berton 


wide angle lens has more than paid its way in 


permitting good coverage in tight quarters.” 


WOLLENSAK 


THE BETTER CAMERA HAS A WOLLENSAK LENS 
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THINGS ARE NO AS THEY SEEM... 


Things are not as they seem 


ne advertising 


This is not a spiral. It is a series of concentric circles that 
do not join. 


This fuse has a straight element—cannot be made more delicate than 
com F 1/16 amp. with normal blowing characteristics 
aa 8 This fuse has a bridge construction (note short filament between 


electrodes). This type fuse may be rated as low as 1/500 amp. with 
precision blowing characteristics required for protection of extremely 
fine instruments. Without this construction pioneered by Littelfuse— 
the microscopically fine filament would break in shipment, in normal 
operating vibration or even from nearby footsteps 


Pee PLA LM ESy LLIN OFS 


These two fuses look alike ... 
Until you look inside. 


Littelfuse leads all other fuse manufacturers in design patents on fuses. 


PRODUCTS 


Speeding Electronic Progress 
through 


CRYSTAL 


Now, the range of the JK G-9J has been extended to 
cover 1000 cycles to 10 kc. This provides a conven- 


ient source of stable time base for a wide variety of 


measurement problems, with a minimum of cir- 


cuitry. Ideal for applications such as compact digital 
counters in the audio range. Balanced nodal-point 
mounting minimizes microphonics found in other 
resonators in this frequency range. Write for applli- 


cation and engineering information. 


JK Stabilized G-9J Crystal 
in the 1000 CPS to 10 kc range 


> 


Designing a New Product? 
Visit us a , 
ad ied 


We can serve you best 
1.R.E. Convention 


when you consult us at the 
beginning of your fre- 
quency control problems. 
An early consultation lets 
you integrate the newest 
JK developments and find- 
ings with your own product 
design research. Our ex- 
tensive research facilities 
are here to serve you. 


‘ 


THE JAMES KNIGHTS 
COMPANY 


Sandwich, Illinois 


CRYSTAL HANDBOOK 


Pd A handbook of 
ae ee crystal theory 
and practice 
compiled by 
our research 
division as an 
industry serv- 
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TELE-TIPS 


im a & rm 


(Continued from page 38) 


NATIONAL SAFETY COUNCIL 
is making available a new series of 
human relations training films for 
supervisors, featuring O’Grady, the 
safety skeptic. The Council is also 
publishing Showmanship in Safety, 
a book of attention-getting gimmicks. 
For prices, write to National Safety 
Council, 425 N. Michigan Ave., Chi- 
eago 11, Ill. 


FISH STORY—Business of “an- 
gling” for classified security informa- 
tion by unauthorized persons is be- 
ing handled in novel fashion by 
Minneapolis-Honeywell. In series of 
card mailings, nine most flagrant 
security risks are satirically por- 
trayed. For example, there is the 
three-martini worker (Fried Her- 
ring) who volunteers information 
after imbibing, and the loquacious 
employee (Large-Mouthed Bass) 
who discusses classified information 
over the telephone. 


“RESEARCH is an_ organized 
method of finding out what you are 
going to do when you can’t keep on 
doing what you are doing now.’”— 
Charles F. Kettering. 


DOG DAZE—Do not force your 
dog to look at TV, advises the Gaines 
Dog Research Center. They believe 
that the canines are TV blind, and 
what to the human eye appears as a 
comprehensible picture may be a 
jumble of flashing lights to poor 
Fido. 


PAYDAY, in the early days of the 
airlines was an uncertain time be- 
cause of the precarious financial 
condition of many carriers, coupled 
with the problem of flying weather. 
When pay checks were actually in a 
company mail sack aboard a flight, 
the word would get to the radio op- 
erator, who would broadcast the 
message (in violation of unwritten 
regulations), “The eagle flies today.” 
Hence the expression currently used 
on payday throughout American in- 
dustry. 


BOOK REVIEWS 
BEGIN ON PAGE 52 
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NOW IN MASS 
PRODUCTION 


Unique photographic process, like photoengrav- 
ing, uses aperture masks as negatives to print 
consecutively the red, green, and blue phosphor 
dots (250,000 of each) on CBS-Colortron screens. 


After tri-color screens are printed, aperture 
masks are temporarily removed and face plates 
move on to critical inspection for screen imperfec- 
tions. 


COLOR TV IS COMING ... faster than you think. The revolu- and maintained. The rugged, simple, light-weight mask:sharply 
? 


tionary new CBS-Colortron. . .a practical color picture tube reduces assembly and exhaust problems. And the spherical de- 
hastens the day. Already it is in lower-cost, mass produc- sign of mask and screen simplifies convergence circuitry and 
tion . .. made possible by its simplified, advanced design. adjustment. 
As in black-and-white tubes, the CBS-Colortron’s screen is de- The CBS-Colortron is now a 15-inch, round tube. But, as soon 
posited directly onto the inside of its face plate. A unique as tooling is completed, it will be made in larger sizes. Watch 
photographic technique makes this possible. Because each for the new CBS-Colortrons. You'll see plenty of them soon. 
aperture mask serves as a negative to print its tri-color screen, And you’ll be sold on sight by their logical simplicity .. . their 
perfect register of mask and screen is automatically achieved superior performance... their many advantages. 


t Qn - 
LBS -| tron OFFERS MANY ADVANTAGES 
CBS-Colortron OFFERS MANY ADVANTAGES eee re EE 


DATA FREE! 
' ° $08 tev ” - 
ar | = a 
t-wei 
ae j Light-weight ‘Tutes 0 toni tat ae 
(6 o2.), ¢ ail ake a look into . 
—— | 2 flier ei the future Ae'~ 
simple aperture , ; | | es 
mask of CBS- Write today for 
“| Colortron mini- complete in- 
Cross-section (face plate, aperture mask, Spherical screen and aperture mask of CBS- mizes problems of formation on 
funnel, tri-color electron gun) shows sim- Colortron simplify convergence and focus. exhoust, handling, C BS-Colortron 
5+) 
plicity of CBS-Colortron and its adaptability Electron beams remain in focus over entire ond assembly. 1SHP22: Con- 
to low-cost, mass production. surface of screen. struction 
i operation 
application installation and adjust- 
ment electrical and mechanical 
data. Four packed pages . . . free! 


CBS-HYTRON, Main Office: Danvers, Massachusetts 


Manufacturers of Receiving Tubes A Division of Columbia Broadcasting System, Inc. 


Since 192] 


A member of the CBS family: CBS Radio + CBS Television - Columbia Records, Inc. » CBS Laboratories » CBS-Columbia +» and CBS-Hytron 


RECEIVING . TRANSMITTING : SPECIAL-PURPOSE TV PK 


w I VAC ; 52 ° >t ‘ ‘ : AN 
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Photo courtesy of KOIN-TV, Portland, Oregon 


Condensed Specifications 


Sync Separator 
Permits triggering from composite signal. 


Delayed Sweeps 
Zero to 25 milliseconds from start of field- 
triggered at any selected line. 


Field Selector 
Instant shift to opposite field (easily identified 
by vertical block presentation). 

Sweep Magnifier 
3x or 10x magnification —expands sweep to 
left and right of center. 

Sweep Range 
0.1 Usec/cm to 0.01 sec/cm continuously 
variable, accurate within 5%. 

4 kv Accelerating Potential 
Flat-faced 5” cathode-ray tube. 

60-Cycle Sine-Wave Sweep 
Separote phase and amplitude controls. 


Vertical Sensitivity 

DC to 10 mc—0.15 v ‘cm to 50 v/cm. 

2 cps to 10 me —0.015 v‘cm to 50 v/cm. 
Transient Response 

Risetime —0.04 -sec. 


Signal Delay — 0.25 Lsec. 


Undistorted Vertical Deflection 
More than 6 cm. 


Internal Time Mark Generator 
Pips spaced 1} Msec, 0.1 /sec, 0.05 sec, 
or 200 pips per television line. 
Amplitude Calibrator 
Square wave, zero to 50 v in 7 ranges... 
accurate within 3%...duty cycle variable 
from 1% to 99%. 
Line-Indicating Video Output 
Lines being observed on the Type 524-D are 
brightened on picture monitor. 
DC-Coupled Unblanking 


Electronically Regulated Power Supply 


The Preferred Oscilloscope 
for TELEVISION... 


f\ 


(a Type 924-D 


... for color 


development 


... for station 


maintenance 


Here's why: 


Variable delayed sweeps at the frame 
rate let you examine any portion of 
the television picture —from complete 
frames to small portions of individual 
lines. Any one of the picture lines may 
be located and observed in minute 
detail. A touch on the Field Shift but- 
ton provides a quick switch to the in- 
terlaced line or lines in the opposite 
field. Sweep magnifier expands the 
image 3x or 10x for detailed exami- 
nation of sync and equalizing pulses. 
Internal markers are available for 
checking accuracy of sync timing. All 
other features meet Tektronix stand- 
ards for laboratory-type oscilloscopes. 


Type 524-D Cathode-Ray 
Oscilloscope — $1180 


Type 500 Scope-Mobile — $97.50 


All prices f.o.b. 
Portland (Beaverton), Oregon 


For complete specifications call your Tektronix Field Engineer, or write to: 


Tektronix, Inc. 


P. 0. BOX 831L + PORTLAND 7, OREGON + CABLE: TEKTRONIX 


10x Attenuator Probe See the Type 524-D at Booths 129 and 137, Radio Engineering Show 
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USE CLEVELITE 


to make a good product better 
and at lower costs! 


SERVICE 


Our Design and Production Depart- 
ments are geared to customers’ needs 
in every way. Deliveries are prompt! 


Your copy of our Clevelite Brochure 
available on request . . . of value to 
every Engineering Dept. 


* Reg. U. S. Pat. Off. 


‘ 
yi . 5\9 
hs * no 
= ot oO 
ee rE 
3 End ott i 
ae new 2° 
we 


March 1954 


TELE-TECH & ELECTRONIC INDUSTRIES * 


ELAND CONTAINE 


6201 BARBERTON AVE. CLEVELAND 2, OHI! 


PLANTS AND SALES OFFICES at Chicago, Detroit, Memphis, Plymouth, Wisc., Ogdensburg, N. Y., Jamesburg, N. J. 
ABRASIVE DIVISION at Cleveland, Ohic 
CANADIAN PLANT: The Cleveland Container, Conada, Ltd., Prescott, Ontarie 


We LEV 


NEW YORK AREA 8. T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. J. 
NEW ENGLAND _ Bt. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. f 
CHICAGO AREA PLASTIC TUBING SALES, 5215 N RAVENSWOOD AVE, CHICAGO /< 
WEST COAST IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES . 


PROVEN 


IN HUNDREDS OF CRITICAL 
APPLICATIONS EVERY DAY 


QUALITY 


TO MEET UNLIMITED 
NEW APPLICATIONS 


CLEVELITE 


LAMINATED PHENOLIC TUBING 


Moisture Resistant 
Mechanically Strong 
High Dielectric Strength 
Dimensional Stability 


Low Loss Factor 


ail “sg 
’ 
‘ t 
Si q 
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REPRESENTATIVES 


WHY YOU WILL FIND IT PROFITABLE to 
STANDARDIZE on BUSS FUSES 


a 


BUSS OFFERS A COMPLETE 
LINE OF FUSES 


It is easy and economical for 
you to choose the exact fuse 
for your requirements. Select 
from dual-element (slow blow- 
ing) renewable and one-time 
types ...in sizes from 1/500 
ampere up, plus a companion 
line of fuse clips, blocks and 
holders. 


For more information mail 
this Coupon WY 


BUSSMANN Mfg. Co. (Division of McGraw Electric Co.) 
University at Jefterson, St. Louis 7, Mo. 

Please send me bulletin SFB containing facts on 

BUSS small dimension fuses and fuse holders. 

Name__ 

Title 

Company 

Address 


City & Zone 


50 


State 


T1354 


A fuse is a small but significant component part — for a 
faulty fuse that fails to protect — or a fuse that blows 
needlessly may reflect, in your customer’s mind, on your 
product or service. 


Dependable electrical protection is 
not an accident with BUSS fuses. 


The makers of BUSS fuses maintain rigid quality control 
by testing every fuse in a sensitive electronic device that 
rejects any fuse not properly calibrated, properly constructed 
and right in all physical dimensions. 

That is why you can be sure that a BUSS fuse will always 
operate as intended under all service conditions. 


“Trouble-free’’ BUSS fuses can help protect your good- 
will, reputation and profits. 


Then be profit wise, change your buying and stock records 
today — to standardize on genuine BUSS fuses. 


Let BUSS save you engineering time. 


When 
mounting 


1 Makers of 


¥ farm, commercial, electronic and industrial use _ 


selecting or designing a fuse or fuse 
let BUSS, with the world’s largest fuse 


research laboratory and its staff of engineers, be of 
service. At least be sure to get the latest BUSS fuse 
information before final design is crystallized. It’s 
quite possible that the fuse to meet your exact re- 
quirements is already available in local whole- 
saler’s stocks. 


” TRUSTWORTHY NAMES IN 
. ; -ELECTRICA N 
a complete line of fuses for home, sortase 
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*26-volt heater +26 volts all elements tCold Cathode Type 


—— 


Sylvania Research and Engineering pio- 
neered the development of the cathode-type 
subminiature tube. 

For more than a decade, engineering and Vu ding 
production efforts have been directed towards 
the evolution of this premium line of high 
reliability types. 

Many of the types listed were originally 
sponsored by the Armed Services. Others 
have been designed by Sylvania to furnish 
additional reliable types required for newer 


all originated by Sylvania 


5636 

Pentode Mixer 

5639 

Video Output Pentode 
5641 

Rectifier 

5643 

Thyratron 

5644 

Voltage Regulator 
5647 

T-1 Detector 

5718 

Medium Mu Triode 
5719 

High Mu Triode 

5840 

Sharp Cut-off Pentode 
5896 

Double Diode Detector 
5899 

Semi-remote 

Cut-off Pentode 

5902 

Audio Power Pentode 
*5903 

Double Diode Detector 
5904 

Medium Mu Triode 
75905 

Sharp Cut-off Pentode 
75906 

Sharp Cut-off Pentode 


+5907 


Semi-remote Cut-off 
Pentode 


75908 


Pentode Mixer 
*5916 

Pentode Mixer 

5977 

Low Mu Triode 

5987 

Power Control Triode 
6021 


Medium Mu Double Triode 


6110 

Double Diode Detector 
6111 

Low Mu Double Triode 
6112 

High Mu Double Triode 
6153 

Sharp Cut-off Pentode 
Low Cgp (Separate 
suppressor) 

6154 

Remote Cut-off Pentode 
Low Cgp (Separate 
suppressor) 

6205 

Sharp Cut-off Pentode 
(Separate suppressor) 
6206 

Semi-remote Cut-off 
Pentode (Separate 
suppressor) 


t6308 Voltage Reference Tube. 


All other types are 6.3 volt heaters. 


er 
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| 4 (4, of Premium Subminiature Tubes 


a 


Specify Types 
from the Finest—most Complete Line 


applications. Beyond this, there are other 
types not listed above which are presently 
undergoing active development. 
Out aT Design Features ; 

Low inoperative failure rate 
Stable characteristics 
Long life 
Fatigue and impact resistant 
® Vibration resistant 

High temperature operation 


« 


For complete data sheets and specifications concerning 
any of the above tube types and for application informa- 
tion, see your Sylvania Sales Engineer or write to: 
Sylvania Electric Products Inc., Dept. 4R-4403, 

1740 Broadway, New York 19, N. Y. 


' LIGHTING 6 RADIO tn Canada: Sylvania Electric 
j {Caneda) Ltd., University Tower 
yo nor Bidg., St. Catherine St. 


Montreal, P. Q. 


OW -T-E quality 


i IF. and R.F. transformers and coils 


TL 


Custom built to 


your specifications 


Long noted for top-quality wire- 


wound components—precision 


resistors, power resistors, deflec- 
tion yokes, and focus coils 
I-T-E now adds I.F. and R.F. 


transformers and coils to its line. 


Coils or complete trans- 
formers—the simplest to the most 
complex—are precisely fabri- 
cated to your specifications. 
Versatile coil-winding machinery 
plus latest-type testing equip- 


ment assure close electrical and 


mechanical tolerances. Compo- 


nents are sturdy— built to “take 


it’. They’re stable over time, 


temperature variation, and in 


humid atmospheres. 


Take advantage of I-T-I 
engineering skill, coil-winding 
experience, and modern facill- 
ties. We will build to your 


particular specifications ... and, 


at a competitive price! 


all types of I.F. and R.F. coils + R.F. out- 
put transformers + antenna transformers 
* any stage tuners + buffers + doublers + 
mixers « R.F. chokes « linearity coils « 
peaking coils 


Get your copy of Catalog 
R-200 T, It gives complete 
information about I-T-I 
wire-wound products. 
Write to Resistor Division, 
Advt. Dept., 1I-T-E Circuit 
Breaker Co., 1924 Hamilton 
St., Phila. 30, Pa. 


Soft Magnetic Materials 
for Telecommunications 


Edited by C. E. Richards and A. C. Lyne 
Published 1953 by Interscience Publisher 
Inc., 250 Fifth Ave., New York 1, N. ) 
346 pages. Price $9.00. 

With the use of magnetic material 
for communications systems con 
tinuing its growth, this book may b 
considered quite timely. Included a: 
35 collected papers of a symposiu: 
held in the British Post Office Engi 
neering Research station in Apri 
1952. It is unfortunate that this vol 
ume could not have been mad 
available a year earlier; doubtlessl: 
it would have been a considerab] 
aid to researchers and designers 
Nevertheless, it is most welcome a 
this time because it is highly in 
formative and rather extensive in it 
coverage of the subject materia 
Some of the writing is of basic na 
ture, but, for the most part, it com 
prises advanced laboratory develop 
ments. 

To indicate its scope, the following 
partial list of subjects described it 
this data-packed book is presented 

Coercivities in dilute ferromagnetic alloys 

Nonlinearity in core materials 

Frequency dependence of magnetization process 

Hysteresis mrodulation in directional filters 

Ferromagnetic resonances in ferrites and metals 

Inhomogeniety in high permeability alloys 

Carbony! iron and silicon iron 

Tests of rectangular loop materials 

Magnetostriction of ferrites 


High Fidelity Techniques 


By John H. Newitt. Published 1953 by Rinehar 
Books, Inc., 232 Madison Ave., New Yor 
16, N. Y. S12 pages. Price $7.50. 


Much of the information primaril: 
aimed at that anomolous creatur: 
the “hi-fi bug,” can be of conside 
able value to the profession: 
broadcast or audio design enginee: 
For that reason, this volun 
crammed full of practical inform: 
tion is to be highly recommended t 
the engineer, It is clearly and simp! 
written, and liberally illustrated wit 
over 200 drawings and photograph 
Although not every facet of audio 
covered in extreme detail, the sco} 
of the work is very thorough, a1 
every important topic is quite ad 
quately discussed. 

Among the items described are d: 
sign of various speaker enclosur¢ 
circuit features of a large number 
commercially available amplifie: 
speakers, tuners and pickups, a! 
binaural systems. Other chapte 
are devoted to receivers, tape r 
corders, record players, equalize: 

(Continued on page 60) 
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‘in Your Future! 


THREE MONTHS AGO we ran this “ad” 


announcing a major reduction in the physical 


TI 


hermetically sealed junction transistors. 


\t the Radio Engineering Show in March, TI will 


show transistors only one-third the size of 


the one illustrated at the right. 


This is typical of the rapid progress being made in 


semiconductor device design. For first-hand information 


on these and other new TL semi- 


conducto products, visit Booth 


776. \ real southwestern welcome 


ELECTRICAL DATA: 


n-p-n junction transistors 
type 200 type 201 type 202 


RATINGS, RECOMMENDED MAXIMUM: 


Collector Voltage 

Collector Current 

Collector Dissipation (at 25°C) 
Ambient Temperature 


Collector Voltage 

Emitter Current. . 

Collector Resistance (Minimum) 
Base Resistance 

Emitter Resistance 


Current Amplification Factor* (Minimum) 


Collector Cutoff Current (Maximum) 
Collector Capacitance 

Noise Factor** (Ve = 2.5 V., I, 
Frequency Cutoff** (< .5) 


TEXAS INSTRUMENTS 


rN Cc © RR FoR Ape] 


6000 LEMMON AVENUE 


—.5 ma) 


**Noise Factor and Frequency Cutoff are 
average and individual units may vary 


March 1954 


30 30 30 volts 
- ) 5 ma 
50 50 50 mw 


50-C 50°C 50°C 
AVERAGE CHARACTERISTICS (AT 25° C.) 


STATISTICAL DISTRIBUTION CURVES 


Based on 100 transistors of each type 


awaits you there. 


PERCENT AT OF BELOW ABSCISSA VALVE 


) ) voits 
—| —] —] ma 
4 4 4 megohms 
10 170 00 ohms 
22 22 35 ohms 
9 19 49 i 
10 10 10 , [ 
15 17 19 fd 90 pt 
6 0 = db gl 
) 1 10 1.30 m st TI tit. 
ided Uaeee 


| 


WEEE EE TT 


| 


PERCENT AT OR BELOW ABSCISSA VALUE 
& 


DALLAS 8) TEXAS 


Lt 


s- 


K — Current Amplification Factor 


Keo — Alpha Cutoff Frequency — megacycles 


4 


— Choose Your Carbon 

Controls from this 
Complete 
Mallory Line 


You can select Mallory Carbon Controls in any 
construction you may require. This complete line 
includes single. dual concentric and dual tandem 
types, with or without switch, in values from 200 
ohms to 10 megohms. 


Electrically, these controls assure vou of the highest 
performance. They have a unique carbon element, 
with exceptionally high density and surface smooth- 
ness. It has set new standards of low noise level, 
minimum resistance drift and long life. 


Mechanically, Mallory Controls are built to with- 
stand vibration, and production line handling . 
through such features as welded construction, firmly 
clinched terminals, and sturdier fastenings. Switches 
have long-lasting silver contactors and heavy 
eauge terminals. 


Mallory resistor engineers will welcome the oppor- 
tunity of analyzing your specific circuits to see how 
engineered selection of resistors can help reduce 
your manufacturing costs. We will be glad to send 
you the complete new catalog on Mallory Fixed 
and Variable Resistors... including both carbon 
and wire-wound ty pes. 


ees. = ane a 1 

| | 

| FOR SPECIAL REQUIREMENTS | 

7 Get in touch with Mallory any time you | 

l need carbon controls with special tapers, non- | 

l standard resistance values, insulated shafts | 

" l or bushingless mountings. 

ixpect MOTE... | Our flexible manufacturing facilities enable | 

: | us to produce, at economical cost, special | 

Get more | controls which ean solve your individual | 

| design or manufacturing problems. 

from MALLORY | | 
, scsi 


Serving Industry with These Products: 


P.R. MALLORY & CO. Inc. 
Electromechanical—Resistors * Switches * Television Tuners * Vibrators 
Electrochemical— Capacitors © Rectifiers * Mercury Batteries A | ; O a 
Metallurgical—Contacts * Special Metals and Ceramics * Welding Materials 


. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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For Superior 
insulation at high temperatures, 
resistance to heat shock, accuracy, 
strength, permanent rigidity and low cost. 


ALSINAB 


CERAMICS 


ypor- 
how 
duce 
send 
‘ixed 
rbon 


you will give us de- AlSiMag ceramics can be extruded in uniform cross sections in almost any 
ils of your require- design. These extruded sections can then be sawed and economically 
ents our engineers machined before firing. This is the fastest and best way to produce many 
ill be glad to submit shapes which seem complex but which are actually quite practical and 
Iggestions without economical... . AlSiMag ceramics are not affected by normal operating 
ost or obligation. Try temperatures of electrical appliances and do not rust, corrode or car- 
ISiMag ceramics for bonize. They are uniform physically and dimensionally, are totally and 
est results at low cost. permanently rigid and do not deteriorate with time. 


A SUBSIDIARY OF S2ND YEAR OF CERAMIC LEADERSHIP 
NNESOTA MINING AND 


wirnerun Couesn AMERICAN LAVA CORPORATION 


CHATTANOOGA 5, TENNESSEE 


C FICES: METROPOLITAN AREA: 671 Broad St.,Newark,N.J., Mitchell 2-8159 © SYRACUSE.N.Y.: 330 Arlington Ave., Phone 76-5068 © CLEVELAND: $012 Euclid Ave. Room 2007, Express 1-6685 
1 W ENGLAND: 1374 Mass. Ave., Cambridge, Mass., Kirkland 7-4498 © PHILADELPHIA: 1649 N. Broad St., Stevenson 4-2823 © ST. LOUIS: 1123 Washington Ave., Garfield 4959 
CICAGO: 228 N. LoSalle St., Central 6-172} © SOUTHWEST: John A. Green Co., 6815 Oriole Dr., Dallas 9, Dixon 9918 © LOS ANGELES: $603 N Huntington Dr., Capital 1-9114 


HOW TO TEACH A MISSILE 
to read a map 


Pe a ee ee eS 


Zwish! And off goes a missile. But where? And how to stay on the 
right track? And how to find the target? That's the problem Ford 
Instrument is helping to solve. 


This is typical of the problems that Ford has been given by the 
(Armed Forces since 1915. For from the vast engineering and pro- 
duction facilities of the Ford Instrument Company, come the 
mechanical, hydraulic, electromechanical, magnetic and electronic 
instruments that bring us our “tomorrows” today. Control problems 
of both Industry and the Military are Ford specialties. 


VISIT OUR BOOTH 503-505 AT THE NEW YORK IRE CONVENTION 


fit 1 
You can see why a job with Ford Instrument offers young @ 
engineers a challenge. If you can qualify, there may be FORD INSTRUMENT COMPAN) 
a spot for you in automatic control development at Ford. ForD | 
Write for brochure about products or job opportunities. DIVISION OF THE SPERRY CORPORATION 
State your preference. 

31-10 Thomson Avenue, Long Island City 1, N. Y. 


| 
} 


ie 
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JVAVELINE 


precision 
instruments 


measurement standard 
of industry 


SALES REPRESENTATIVES 


BOSTON, MASS. AREA 
Robert A. Waters, Inc. 

4 Gordon Street 
Waltham, Mass. 


CHICAGO 45, ILLINOIS 
Everette Associates, Inc. 
6744 N. California Ave. 
INDIANAPOLIS, INDIANA 
Everette Associates, Inc. 
Box 6236 

Speedway City 

KANSAS CITY 3, MO. 
Everette Associates, Inc. 
1629 East 31st 

LOS ANGELES 6, CALIF. 


John B. Tubergen Co. 
2232 West 11th Street 


NEWARK, N. J. AREA 
Gawler-Knoop Co. 

178 Eagle Rock Ave. 
Roseland, New Jersey 


NEW HAVEN 15, CONN. 


Robert A. Waters, Inc. 
1150 Whalley Avenue 


NEW YORK CITY AREA 
Gawler-Knoop Co. 

178 Eagle Rock Ave. 
Roseland, New Jersey 


PHILADELPHIA, PA. AREA 
Gawler-Knoop Co. 

835 Glenside Avenue 
Wyncote, Pa. 


ROCHESTER 10, NEW YORK 
Edward A. Ossmann & Associates, Inc. 
3 Juniper Street 


SYRACUSE, NEW YORK 
Edward A. Ossmann & Associates, Inc. 
308 Merritt Avenue 


WASHINGTON, D. C. AREA 
Gawler-Knoop Co. 

901 Pershing Drive 

Silver Spring, Maryland 


TORONTO 12, CANADA 


R-O-R Associates, Ltd. 
290 Lawrence Ave., W. 


Write today for Technical 
Data on microwave 
instruments 


% 


BE SURE TO SEE US AT BOOTH 376 IRE SHOW. 
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Vian eriare has always depended 
‘ipon the accuracy of scientific 
- measurement. 


Waveline, industry leader in production 
of precision microwave instruments and 
accessories ... parallels the needs of 
progress... increases numbers of more 
exact measuring devices. 


improvements in engineering, laboratory 
and production facilities make possible 
even greater development, scheduling 
and delivery service for all clients. 


tn the field, Waveline’s staff of trained 
engineers are ready to give immediate and 
personal attention to all technical problems. 


IMPEDANCE 


DETECTION 


f 


The Zoom \-type lens 


with a Bolex 16 mm camera 


...what a terrific buy! 


You can assure your viewers of a front row seat to every 
sports and news event in your TV area when you zoom 
in for a take with this precision equipment. 


Think of it... this Pan Cinor-Bolex combination gives 
you a camera and zoom-type lens for less than one-half 
the price of other 16mm zoom-type lenses alone. 


Here is a lens that can vary its focal length from wide 
angle (20mm) to telephoto (60mm), focusing from 5’ to 
infinity. It has its own parallax corrected variable field 


finder. Its maximum aperture is f{/2.8. All lens elements 
are coated. 


For TV filming, Bolex has proven itself a natural. Fast 
supplanting all other 16mm cameras used by TV stations 
today, its many exclusive features offer so much engi- 
neered value — unlimited forward and reverse hand 
winding . . . automatic film threading... time exposure 
and single frame setting. Za 


:- é 


Take title to a 


— 


Rotating table 


L 


Roller screen 


fi 


Flip-flops 


A 


58 
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Sa 


® 
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Ask your Bolex Franchised Dealer for a demonstration, 
or write for literature. Pan Cinor lens and Bolex camera 
as shown in above photo... . price $675.00. 


Still in limited supply, we again offer the Bolex Titler for 
16mm filming. No other equipment has the same rugged- 
ness and versatility that is so essential to movie makers. 
Its rock-steady track and massive camera cradle (with 
rack-over for perfect focusing and centering even down 
to 4” x 5”) accepts all Bolex, Bell & Howell, and Kodak 
Cine-Special models. 


With this Titler and its accessories, cartoons, animations, 
flip-flops, zooms, three-planes and a broad range of other 
tricks are made possible. Price of Titler and accessories, 
including FET, $295.50. 


Ask your. Franchised Dealer or write for Titler booklet. 


\ 


iL 
Paillard Products, Inc., 100 Sixth Avenue, New York 13, N. Y. Laine ) 


a “Natural” 
for televisioi: 


filmin;: 


rs 


Animation (vertical) Vertical rotation Transparency frame Roller drum 
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EL SEGUNDO 


} il] CALIFORNIA 
POWER RECT it 
ration 
vamera HIGH VOLTAGE C.34 MIINETATURIE 
349 
RECTIFIER RECTIFIERS 
CARTRIDGE TYPE wav ‘ 

tler for se Diameter: From tet 
ugged Length: From 1/2” to 12”. 
- : rent, Half-wave: 1.5 ma to 60 ma 
na ers Voltage, DC Output: 20 volts to 
e (with 200,000 volts 
1 down Write for Bulletin H-1 
Kodak 
iations, 
of other 
ssories, 
o0oklet. 


General Offices: 1521 E. Grand Ave., El Segundo, Calif. » Phone: ORegon 8-6281 


Chicago Branch Office: 205 West Wacker Drive © Phone: Franklin 2-3889 
New York Branch Office: 501 Madison Avenue @ Phone: Plaza 5-8665 
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MINIATURE MOLDED 


4 


CASED HERMETICALLY SEALED OJL-FILLED 


Standard 


A-LINE 


and Special 


Transformers 
engineered to 
your requirements 


INQUIRIES AND SPECIFICATIONS . = 
RECEIVE PROMPT ATTENTION 


TOROIDS 


Kenyon Transformer Co., Inc. 
840 Barry St., New York 59 3 


See us at booth 541 1I.R.E, Show 
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(Continued from page 52) 
tone controls, noise suppressor: 
volume expanders, needles, turn 
tables—and just about any devic 
that can be connected to an audi 
system. 


Elements of Electrical 
Engineering (6th Ed.) 
By Arthur L. Cook and Clifford C. Carr. Puli 


lished 1954 by John Wiley & Sons, Ine 
440 Fourth Ave., New York 16, N. Y. 68 


pages. Price $6.75. 


Since the first edition was pub 
lished some 30 years ago, this text 
book has gained such widespread ac 
ceptance that it is practically a 
standard reference today. Interesting 
to note is the fact that the preface to 
the first edition made no mention of 
electronics, while the new volume 
emphasizes the role electronic cir- 
cuits play in controlling electrical 
machinery, The thoroughly revised 
book is intended solely as a basic 
engineering textbook for a college 
course in electrical engineering, and 
it accomplishes its educational aim 
with extreme competence. From the 
fundamentals of electric and mag- 
netic circuits, the authors go 
through the various types of ac and 
de machinery. Their explanation of 
sinusoidal and vector relations in ac 
circuits is extremely well done. The 
last 10% of the text covers electron 
tubes and control systems. 


Television Receiver Design— 
Monograph 2 
By P. A. Neeteson. Published 1953 by Elsevicr 


Press Inc., 402 Lovett Boulevard, Houst« 
Texas, 180 pages 137 illust. 


Book VIIIB entitled Flywhell Syn- 
chronization of Saw Tooth Receivers 
provides an analysis of the flywhe 
action of resonant circuits, a study 
automatic phase control and a discu 
sion of partial circuits. As such, it is 
particular interest to television receiv: 
designers working with both black and 
white and with color sets. The book 
another in the Phillips Technical L 
brary Series. It will be followed 
other volumes on such specialized topi 
as deflection circuits, front end pro 
lems and circuits in the audio par 


BOOKS RECEIVED 


Microwave Lenses 


By J. Brown. Published in Great Britain 
1953. Available through John Wiley & % 
Inc., 440 Fourth Ave. New York 16, N. 
125 pages. Price p2.00. An interesting mo 
graph on the use of artificial dielectrics 

microwave lenses. 
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JESIGNERS — Cut New-Equipment Costs 
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: 2 NEW TRIODES 


... incorporating built-in savings and 
proved design features that increase 
tube dependability and life and multiply 
the performance quality of new units 


For Electronic Heating, Broadcast 
and Communications Service 


High-Efficiency Radiator requires reduced pressure drop 
. cuts blower cost for new equipment. 


Grid and Filament Leads Attached for convenience of 
designers ... for extra savings. 


Double Helical Filament of thoriated tungsten... for 
high peak emission... lower temperature. 


No Internal Insulators to expose tubes to danger of arc- 
over and gassiness. 


Internal Corona Ring eliminates trouble with hot-spots 
and glass cracks. 


Kovar Terminal Cups used throughout for ruggedness 
required in industrial service. 


Full Voltage can be safely applied to the cold filament... 
no step starting or high reactance transformers necessary. 


Federal’s F-6366 and F-6367 are the power triodes that new 
equipment designers have been waiting for...to boost the effi- 
ciency of induction and dielectric heating units, broadcast and 
communications equipments...to bring important savings to 
production lines! 

Both tubes not only provide more ruggedness, longer service 
life and higher-quality performance, but they actually cut costs 
for manufacturers ...saving as much as 80% on blower costs, 
while factory-attached grid and filament leads eliminate this 
expense. 

Federal’s new triodes feature simplified construction... with 
fewer potential trouble spots. Wide element spacing gives better 
protection against filament-grid shorts. Rated filament voltage 
may be applied to cold filament, eliminating need for step start- 
ing or high reactance filament transformers. Both tubes are opera- 
ble up to 30 Mc/SEC at full ratings ... anode up or anode down. 

Equipment manufacturers now using the F-6366 and F-6367 

EXCLUSIVE WITH FEDERAL— in new designs report they are “extremely well pleased” with 


their stamina and performance. For prices and technical data, 


READY FOR DELIVERY FROM STOCK write to Federal, Dept. K-466. 


Visit Federal’s Exhibit—IRE Show ‘le ape 
885-893 Audio Ave. at Broadcast Way 


Federal Telephone and Radio Company va 


Siw Rayne os itaaprene 


Federal’s 72-page booklet 
VACUUM TUBE DEPARTMENT 100 KINGSLAND ROAD, CLIFTON, N. J. Gives complete data on 

. efficient operation of tubes 
In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q in service. Mail your re 
Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y. fisted tg department 
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HIGH VOLTAGE REGULATION AT. 


COsT 


— 
2) 
eS 


meet 


—— ee 


... Superb regulation 

at lower cost for color T.V. 

receivers is assured if you plan 

now to use Victoreen's type 6353 

Corona Regulator Tube in your 

Models. Designed to be used with 
high-voltage power supplies in color T.V. 
sets, the 6353 stabilizes the second anode 
potential at 20,000 volts regardless of line 


voltage and intensity setting. 


The 6353 positively protects the picture tube against 


excessive voltage surges. Any failure in the circuit 

or components results in a drop in the second 

anode voltage. Safeguarding of the Kinescope from 
damage due to voltage fluctuation is positive. 


There's complete safety in failure with a 6353. 


No grid voltage or filament power is used. Ultra 
simple mounting, extremely long life and rugged con- 


struction are a few of the many features of this tube. 


The RX-Series resistors are an hermetically sealed 10 KV, deposited 
carbon type which provide maximum stability and uniformity in opera- 
tion. Specifically designed for color T.V. convergence and focus voltage- 
divider strings, these extremely stable resistors are available in 20, 25, 
50, 55, 80 and 100 megohms. Tolerances are plus or minus 5, 10, 15 
or 20 percent. These 10 KV resistors were designed for long operation 
under extreme conditions of temperature and humidity. 


Write to our Components Division for detailed specifications. 


Y The Victoveen Instrument Co_1 


3800 PERKINS AVE. © CLEVELAND 14, OHIO 
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TE 


DEPENDABLE EQUIPMENT 


High-Precision Tuner gemarka 


QUALITY THROUGHOUT 


WHEN LEADING FIRMS 
WITH LONG EXPERIENCE 

| MAKE SUPERLATIVE CLAIMS 
: SUCH AS THESE... 


. when America’s best known manufacturers 


make such claims as these—for their radio, tele- 
vision, radar and similar equipment—they’re bas- 
ing their statements largely upon the cores in their 
equipment. And they know that these cores are 


made of G A & F Carbonyl Iron Powders. 

Heat, cold, humidity, atmospheric influences, stray 
ds and similar conditions—any of these can have 
adverse effect on the core materials and on the 

inal performance of the equipment. 


An iron core made with G A & F Carbonyl! Iron 


copy—without obligation 
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Permeability Plus Stability 


ple stability 


This 32-page book offers you the most comprehensive treatment yet given to the 
characteristics and applications of G A & F Carbonyl Iron Powders. 80% of the story 
is told with photomicrographs, diagrams, performance charts and tables. For your 
kindly address Department 65. 


GAzF. CARBONYL IRON POWDERS 


te aial 
—" 435 HUDSON STREET + NEW YORK 14, N. Y. 


mance 


ol perior 


Second to None for Power and Sensitivity 


THE MOST DEPENDABLE IN 
RADIONIC HISTORY 


LiTy ITEMS 


. 2. M0St 
a2CCuUrate Magnetic lester 


ULTRA-STAB 
COILS ™ 


theres a Hooton! 


Powders has a high degree of stability—and is 


thereby protected against these many influences. 


We urge you to ask your core maker, your coil 
winder, your industrial designer, how G A & F 
Carbonyl Iron Powders can increase the efficiency 
and performance of the equipment or product you 
make, while reducing both the cost and the weight. 


We also invite inquiries for powders whose per- 
formance characteristics are different from those 
exhibited by any of our existing types. 


ANTARA CHEMICALS 


A SALES DIVISION OF GENERAL ANILINE & FILM CORPORATION 


Cocnn 
ey 


Styro e 


WJMR Bei KILOCYCLES TV CWA NNEL OT 


your operating costs. Our engineering, production 


- / 
2 J / 
~~ 4 


~. 


NOW IN UHF-TV SERVICE! 


Supreme Broadcasting Company, imc. + JUNG HOTEL 
1500 CANAL STREET + NEW ORLEANS, LA. + PHONE CANAL 0356 


PHELPS DODGE COPPER PRODUCTS CORPORATION 
1009 Carondelet Builcing 
New Orleens, Louisiana 


ATTENTION: Mre Fe We Lemly 


yentleren; 
I would lize to bring to your attention the fact that 

WJMR TV is now employing your "Styroflex" transmission line, 

with excellent results. As you know, WJMR TV employs the unique 

installation consisting of two entirely separate antennae --- 

one for picture and one for sound--- thus eliminating the complex 

diplexer unit with its consequent transmission losses. 


Ty 


The "Styroflex" line has proved very satisfaotory. h 
Besides being easy to install, we have found it to possess very f 


low signal attenuation. Woe are indeed pleased with the use of 
this product and are looking forward to further installation 
of this line in our now-being-constructed transmission tower. 


Sincerely yours, 


Sram A, wongred 


George A. Mayoral 
Executive Vice-President 


CAM; cl 


@ The properties of this cable can help reduce 


and application experiences are at your service. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


40 WALL STREET, NEW YORK 5, N.Y. 
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— for evéry hermetically 
sealed termination 


1. BULLETIN 949-A 


On hermetically sealed terminals. Dis- 
cusses cushioned glass construction, ther- 
mal shock resistance, preferred types and 
special terminals. Explains code systems 


and methods of installation. 
RCE NINERS RS 
2. BULLETIN 950-A 


On hermetically sealed multiple headers. 
Explains vacuum tight feature, cushioned 


glass construction, strain-free qualities. 


- meme Tin dipped for easy soldering and silicone 
treated for highest electrical resistance, 


muttiple headers 3. BULLETIN 951 


With complete information on octal type 


plug-in and multiple headers. Feature a 


HUNDREDS OF STANDARD TYPES . = new principle of hermetic sealing. Solid 
AT MASS PRODUCTION PRICES ~ gin ee i mechanical 
TO MEET EVERY REQUIREMENT : , a 


-at your fingertips! ; i 4. BULLETIN 952 


Complete information on E-! end seals 
Development, production and design engineers 2 meme 86 for hermetic sealing condensers, re- 


will find the complete E-I Data File a helpful EE: nt O7e Other fubeler electronic end 


ee electrical components. Provide a perma- 
addition to company files. The new brochure ' 
nent hermetic seal. Completely strain-free, 
includes standardized terminations that econom- 
SOPRA NET cen AIBN Oem FORE 
ically solve all but the most unusual terminal 


4 
problems. If custom types are required, E-I can re 5. BULLETIN 953 
supply these quickly, to exact specifications at ros Individual, color-coded hermetically 


uantit duseti a ad sealed terminals. Available with glass in- 
ne ee a serts colored in standard, easily identified 


RMA color codes. Coloring is in the glass 


CALL OR WRITE FOR THE 
NEW E-I| DATA FILE NOW! 


ELECTRICAL INDUSTRIES ‘femeyy 6. BULLETIN 960 


44 SUMMER AVENUE, NEWARK 4, NEW JERSEY ag a ft. Compression type multiple headers. Super 

os rugged, absolutely rigid and practically 
indestructible. An exclusive E-l achieve- 
ment offers vastly greater resistance to 
shock and vibration. Guaranteed vacuum- 
tight. 


—no lacquers or enamels are used. 


Ww! 
gph ee OOTHS 658-652 
AMPEREX ; 
ELECTRONIC CORP, t- CIRCUITS AVENUE 
——F 


EXPORT AGENTS *PATENT PENDING 
PHILIPS EXPORT CORP., 100 EAST 42nd STREET, NEW YORK 17, N.Y. ALL RIGHTS RESERVED 


BLACK 
BEAUTY 


EXPORT FOR THE AMERICAS: SPRAGUE ELECTRIC INTERNATIONAL LTD., NORTH ADAMS, MASS 


dry-assembly 


2 

# ) 

phenolic-molded 
OOK at the critical points in any TV set. That's 

where you'll find Sprague “Black Beauty” Molded 

Tubular Capacitors. Over 250 million have been made : 


since 1947 and demands afe still increasing ... thanks 
to their unprecedented failure-free record. 

Sprague’s unique patented design and ‘“‘dry as- . 
sembly” processing make these the first tubulars made 
just like more expensive metal-encased oil capacitors. 
Every “Black Beauty” from 200 to 12,500 volts is 
molded dry in non-flammable phenolic. After molding 
it is impregnated thru an eyelet under high vacuum; the 
lead is then inserted and the capacitor solder sealed. 


Every major TV manufacturer uses “Black Beau- 
ties” in critical circuits. He can depend on extra high 
insulation resistance; minimum capacitance change with 
temperature variations; andl absence of drift with re- 
peated heating and cooling. 

A letterhead request will bring you sizes, ratings, 
and performance data. Write for Engineering Bulle- 
tins 210C and 214A to the|Sprague Electric Company, 

233 Marshall Street, North Adams, Massachusetts. 


WORLD'S LARGEST CAPACITOR MANUFACTURER & 


CABLE: SPREXINT 


“Visit our Booths at the |. R. E. Show — 247-249 Instruments Avenue"’ 
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TELE-TECH 


& Electronic Industries 


). H. CALDWELL, Editorial Director * M. CLEMENTS, Publisher * 480 Lexington Ave., New York (17) N. Y. 


Let's Solve Our Own Problems! 


Last month the editors of TELE-TECH & ELEC- 


TRONIC INDUSTRIES proudly saluted the achieve- 


ents of NTSC in developing an mdustry-wide compat- 


ible color television system. It was noted too that Dr. 
W.R. G. Baker, who headed this splendid group of engi- 


eers, announced the dissolution of the National Tele- 
sion Systems Committee, since its work has apparently 


been completed. The fine performance of this committee 
suggests the desirability of another all-industry com- 


ittee for the purpose of resolving other pressing in- 
istry-wide problems. 


All-Industry Committee Needed 


The need for such a committee is quite evident. We 
ive at the present time two very active organizations 
the form of the Institute of Radio Engineers and the 
adio Electronic Television Manufacturers Association, 


who develop engineering standards for the benefit of the 
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dustry. Essentially the standards developed by the IRE 
‘fine theoretical test and measurement standards while 
ose of the RETMA establish practical specifications for 
e construction of components and equipment. There 
e, however, the more general industry problems that 
ise from time to time which are not in the scope of 
ther of the aforementioned organizations, and for which 
) steering or handling committee exists today. 
Usually these industry problems start out as small 
‘es. But they keep growing constantly and ultimately 
sume monumental proportions. As a problem grows, 
mfusion starts within the industry. Both individuals 
id organizations concerned join cliques or groups to 
ess more effectively for their own individual points of 
ew. And as the problem grows larger, parts of the in- 
istry upheaval spill over into the minds of the public 
into the hands of the legislators. The result in either 
the latter cases serves only to harm the industry! A 
nfused public will reflect its displeasure with less buy- 
g dollars, and legislation all too frequently enhances 
ther than reduces the immediate problem. 


Types of Problems 
igh Fidelity 
What types of problems are there? Well a good one to 
rt off on might be the current High Fidelity (Hi-Fi) 
sco. For many years the industry has been saddled 
th this general term, and many groups have wrestled 
th this problem in vain. The difficulties of arriving at a 
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definition are of course apparent. The desirable fre- 
quency responses of either the individual or overall in- 
put, amplifying, and reproducing elements; the inter- 
modulation distortion; the directivity of microphones and 
speakers etc., are in effect system engineering probems. 
An all-industry committee could, by mutual agreement, 
settle the issue with dispatch because it is of mutual 
advantage to do so. 


Printed Circuits 

Printed circuits represent another area of rapidly 
growing dispute within the industry. In the booklet 
“Printed Circuit Techniques” published through the gov- 
ernment printing office in Washington, there is the state- 
ment that circuits are defined as printed when they are 
produced on an insulated surface by any means. Paint- 
ing, spraying, chemical deposition, vacuum processes, die 
stamping, and dusting are listed as the methods now in 
use. In discussing the subject with many of the manufac- 
turers, however, it becomes quite apparent that each 
considers his product to be the only “true” printed cir- 
cuit! And so again there is needless confusion and upset 
in our industry which works only to the disadvantage 
of all concerned. 
Antennas 

The advertised technical specifications of television re- 
ceiving antennas, especially the performance curves, in 
many instances look more like the advertising manager’s 
dream than they do engineering actuality. Apparently, 
in our industry, antennas are somewhat like cigarettes. 
Each brand is better and all perform to a degree. With 
cigarettes, the tobacco at least is the common de- 
nominator. Certainly there should be some common 
denominator for all the claims and counterclaims that 
tell what antenna to use and what the array will do 
electrically. 


Permanent Policing 


Policing the industry to establish a code of ethics that 
will prevent direct or indirect consumer purchases of 
substandard products through fraudulent advertising is 
best done by the industry itself. Note too that the self- 
policing in our industry before (1938—when Caldwell- 
Clements exposed the counterfeit radio sets faked with 
dummy tubes) has not been permanent. We definitely 
need a permanent, all-industry, engineering committee 
to spell out the technical framework so as to avoid 
government intervention and undesirable trade barriers. 


67 


RADARSCOPE 


Revealing important developments and trends 
throughout the spectrum for radio, TV and 


electronic research, manufacturing and operation 


TRAVELING-WAVE TUBES will be taken out of the 
laboratory and introduced in commercial microwave 
relay systems during the fall of this year. Such systems 
have favorably withstood the test of time in European 
installations. 


COLOR TV BROADCAST equipment has been in- 
stalled in over 30 big-city stations, now geared to 
rebroadcast network color programs. 


MAGNETIC TAPE BOOKS are in the wind again. Idea 
of having library on reels was discussed in 1930’s, and 
may burst into fruition within a year or two. Low-cost 
recorder, comparable to ac-de radio, is needed for mass 
acceptance. 


SILICON TRANSISTORS have been announced by 
Philco and Raytheon. Units can operate up to 350°F, 


HEAT TRANSFER COMPUTER 


}. 

x 

® 

\——4 
— i. 
baennnnanl 
— 


Miniature element (top) used for analog computing by heat transfer em- 
ploys heater wires wound on two rods, In thermal, but not electrical, 
contact with heater, are sensing wires. Input signals are converted into 
heat, and differences between sensor resistance changes perform integra- 
tion and other analog functions. Unit developed by Arma Corp. can replace 
much larger geared assembly (bottom) in servo system. Among many 
potential uses are controls and instrumentation, For complete technical 
details, see page 101 in Feb. 1954 TELE-TECH & ELECTRONIC INDUSTRIES 
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“HIGH FREQUENCY” 
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and possibly several hundred degrees higher, accordin 
to reports. They are not yet available for production. 


INTERESTING LEGAL-TECHNICAL question bein 
asked behind closed doors is: “Do transistors made by 
surface-barrier method come under scope of Bell paten 
claims?” 


AUTOMATIC CHROMA CONTROLS will be incorpo- 
rated in color TV sets coming off production line withir 
one year, according to Dr. George Brown of RCA. 


INGENIOUS TEST TAPE for magnetic recorders i 
scheduled for introduction in month or so. It will includ 
methods for checking frequency response, tape speed 
wow and flutter, signal-to-noise ratio, and new way o! 
measuring head azimuth alignment. 


ENGINEERING GRADUATES will decline in numbe: 
this year. Some 17,000 will receive baccalaureates ir 
June 1954, a drop of about 4500 from previous’ year 
Heartening sign is expected rise of master and Ph. D 
degrees over 1953’s 4200. 


AIRCRAFT CONTROL system which automatically 
lands planes on rolling and pitching decks of aircraft 
carriers has been developed by Minneapolis-Honeywel 
in cooperation with Bureau of Ships. 


STRICTER FCC MONITORING of frequencies i 
likely for 1954-1955. Eisenhower’s budget request fo 
fiscal 1955 asked for almost $1 million for frequenc: 
surveillance in the 10 to 27,500 KC range. It will aid mor 
efficient spectrum allocation and _ bolster nation: 
security. 


MILITARY 


RADAR can be a decisive element in winning—or eve 
preventing—wars. As has been done since science begat 
as offensive tactics were evolved, defensive ones hav 
been developed to cope with them. Nowhere is this mo1 
manifest than in the closely guarded radar race. Firs 
countermeasures are developed, then counter-counte! 
measures, then counter-counter-countermeasures, an 
so on. This is typified in the war on submarines, whe! 
search radar is made increasingly sensitive, and sno! 
kels are made decreasingly reflective. The latest thin 
in the works is a system which may become a keyston 
in our continental defense. It can jam enemy airborn 
radar on any frequency, up to several hundred mile 
away. And the race goes on, at each step pointing u; 
the need for a large pool of highly trained electroni 
engineers. 
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din BROADCASTING of technical men. Now, a 27,000-word Interlingua- 
. English dictionary, including 17,000 technical terms, is 
COMPUTATION OF DEPRECIATION for tax pur- & par = 


pala : in preparation. The new medium can often be read with 
ses appears to rest on an optimistic long life expecta- 


ein o. nennlie te the caelinn Dieu 4 eel little reference to the dictionary. For example, “Energia 
eb evenue schedule. A recent DuMont proposal filed with pe ee ae _ aero iniiep io maine, maree 
ite! ia ae ‘Energy is necessary for all that occurs in the wor!d 
.e Bureau presents a more realistic depreciation rate for : ; 
V equipment. It can affect station income for many 
rpo ars to come. Excluding building and towers, DuMont COLOR TV PICTURE TUBES 
thi oposes that the overall life of TV station equipment be 3 
t at six years for VHF and five years for UHF, instead 
the present interim rate of 15 years for audio and 10 
rs i ars for video equipment. Suggested life span for 
Jud ecific equipment involved follows similar pattern. 
eed 
5 li EMPLOYMENT 
ENGINEERING PERSONNEL REQUIREMENTS for 
nbe 1954 are about on par with the previous year. According 
Sit to the Engineering Manpower Commission, out of 106 
yeal companies seeking technical college graduates in 1954, 
n. D 52 have same requirements as a year ago, 30 want more, 
nd 24 want fewer. In 1953, 56 wanted the same, 33 
wanted more, and 10 wanted less than the year before. 
call; 
cral 
reel COMMUNICATIONS 
EXTREMELY LONG DISTANCES are being covered 
transmissions from VHF and UHF communication 
es i id TV transmitters. Multi-channel telephone carriers 
t fo e spanning the Mediterranean with 300-mile jumps. 
enc !xperiments at 400 mc indicate reliable operation with 
mor iedium power over 100 to 200 mile links. Several TV 
ion: ations in Texas and Mexico report clear reception 
ym 250 to 330 miles away. With the development of 
gh-power transmitters and very-high-gain antennas 
pecially designed for point-to-point communications 
t frequencies below 1000 mc, we can look forward to 
_— ‘eater utilization of the spectrum for long distance 
egal mmunications, both within countries and between 
hav ntinents. 
mol 
Firs 
inter INTERNATIONAL 
» an A NEW LANGUAGE for scientists and engineers, In- 
whet rlingua, is very slowly but surely starting to gain ac- 
sno! ptance. It is based on the fact that the languages of the 
thin ‘est fall into one pattern, called Standard Average 
yston iropean. Since science is a kind of supranational lan- One of the big limitations on the growth of color TV has been the small 
born lage, scientists understanding Interlingua would be size of most of the picture tubes available. This obstacle is starting to 
mile le to follow developments in other countries without disappear, and one of the most welcome indications is the announcement 
of a 19-inch tricolor tube, which RCA plans to make available in limited 
ng u ending much time learning several other languages. quantities during the latter half of 1954. Dr. D. Joseph Donahue is shown 
tron! ] iterlingua, which is not intended to be a single world comparing the 15-inch shadow mask tube with the new model. RCA re- 


ports that it is also working on a focus-mask type rectangular tube, 21 
inches and very bright, for production next year 


nguage for all people, was started in 1923 by a group 
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1954 IRE National Convention 
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Kingsbridge Armory will house 3 meeting halls and 600 manufacturers’ exhibits 


ARCH 22nd will mark the be- 

ginning of another’ record- 
breaking four-day IRE National 
Convention. New York City’s Wal- 
dorf-Astoria and Shelton Hotels will 
provide four session halls this year 
for the presentation of the majority 
of the 243 scheduled technical 
papers. Additional facilities for the 
presentation of three simultaneous 
technical sessions will be provided at 
the Kingsbridge Armory in the 
Bronx. A total of 51 sessions, top- 
ping last year’s figure of 43, will be 
held in the seven meeting halls be- 
tween March 22 and 25 

Exhibits of the Radio Engineering 
Show, formerly located at Grand 
Central Palace, will also be housed 
at the armory. Attendance is ex- 
pected to surpass 1953’s record of 
35,642 and it is reported that 600 ex- 
hibits, better than a 40% increase 
over last year, will be erected on the 
four-acre floor of the armory. 

The convention’s social program 
will be initiated by a “get-together” 
cocktail party on March 22 in the 
Grand Ballroom of the Waldorf-As- 
toria. Two evenings later, the Grand 
Ballroom will be the scene of the 
Annual Banquet, at which Dr. Alfred 
N. Goldsmith, Editor Emeritus and 
co-founder of the IRE will deliver 
the major address on the topic: “IRE 
—Past and Future.” (Dr. John R. 
Pierce, of the Bell Telephone Lab- 
oratories has been named Editor of 
the Proceedings of IRE for 1954.) 

William R. Hewlett will formally 
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assume the presidency of the Insti- 
tute at the Convention’s opening 
meeting on March 22nd at 10:30 
A.M.., also to be held in the Waldorf’s 
Grand Ballroom. Professor John D. 
Ryder will be the principal speaker 
at this meeting. 

The technical program includes the 
following papers: 


Monday, March 22 


SYMPOSIUM: ADVANCES IN MOBILE 
COMMUNICATIONS 


“Transient Response of Selective Networks 
and Impulse Noise in Narrow Band FM 
Receivers,” by S. P. Lapin and J. J. Suran 

‘Advances in Petroleum Mobile Communica- 
tions,” by L. A. M. Barnette 

“A New Approach to 450-470 Mc Communi- 
cations Equipment,” by R. W. Tuttle 

“Operation and Planning on a Utility Sys- 
tem,” by A. B. Buchanan 


INFORMATION THEORY I—APPLICATION OF 
INFORMATION THEORY TO COMMUNICATION 
SYSTEMS 


“Information Theory—Past, Present, and 
Future,’ by R. M. Fano 

“Optical Filters—Their Equivalence To and 
Difference From Electrical Networks,” by 
T. P. Cheatham, Jr. 

“Theoretical Improvement in Signal to Noise 
of Television Signals by Equivalent Comb 
Filter Technique,’”’ by M. B. Ritterman and 
M. J. Stateman 

“Information Losses in Regenerative Pulse 
Code Systems,” by W. D. White 

“A Gaussian Noise Generator for Frequen- 
cies Down to 0.001 Cycles Per Second,” by 
D. F. Winter 


AERONAUTICAL AND NAVIGATIONAL 
ELECTRONICS | 


“An Impulse Generator for Receiver Per- 
formance Measurement,” by J. H. Vogel- 
man 

“Acrial Methods in Microwave Survey,” by 
M. Sheldon and L. Dickerson 

“The Development of a Production Radome 
Tester,” by R. P. Walcutt 

“A Correlation Direction Finder for Guided 


Missile Range Instrumentation,” by M. S 
Friedland and N. Marchand 

“Present Status of Microwave Radiometri 
Receiver Development,’ by R. M. Ringoe 


QUALITY CONTROL AND RELIABILITY 


“Improving Reliability of Electronic Equip 
ment by Effective Analysis of Field Pe: 
formance,” by R. R. Landers 

“A Survey of Electronic Failure Predictio 
Techniques,” by J. H. Muncy 

“A New Approach to the Attainment o 
Reliability in the Production of Airborn 
Electronic Systems,” by A. Warsher an 
F. Hanusek 

“A Method of Testing and Evaluation o 
Complex Missile Systems,” by E. J. Al 
thaus, S. C. Morrison, and W. R. Tate 


RADIO TELEMETRY AND REMOTE CONTROL I— 
SYSTEMS AND ELEMENTS 


“Guided Missile Range Instrumentation—A 
New Electronic Art,” by M. S. Friedlan 

“Interpretation of Sequential Samples fron 
Commutated Data,” by L. L. Rauch 

“Comparison of Required Radio Frequency 
Power in Different Methods of Multiplex 
ing and Modulation,” by M. H. Nichols 

“Flight Testing of an Airborne Digital Com 
puter,” by E. M. Grabbe and D. W. Bur 
beck 

“Evaluation of Magnetic Tane Equipments 
for Telemetering Instrumentation,” by R 
E. Rawlins 


ELECTRONIC COMPONENTS |—TECHNIQUES 


“The Effect of Maintenance on Reliability of 
Complex Military Electronic Equipment 
by J. B. Arnold 


William R, Hewlett 
President of the IRE for 1954 


“Miniaturized Computer Applications of th 
Hughes Diode,” by S. G. Lutz 

“Subminiaturization Techniques for UH 
Communication Equipment,” by G. Shapi! 

“Synthetic Quartz Crystals for the Electron 
Industry,” by D. R. Hale and W. H. Cha 
bonnet 

“Application of Precise Components in Pe: 
meability Tuned Oscillators,” by D. 
Hodgin 


RADIO COMMUNICATIONS I—SYMFOSIUM: 
FACSIMILE 


“Facsimile Systems,” by A. S. Hill 

“Operation of International gg Ra 
diophoto Circuits,” by M. Rehm 

“Applications of Facsimile ty the USAF,” 
H. R. Johnson 

“Application of Cathode-Ray Tubes in Fac 
simile Systems,” by W. H. Bliss 
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itest electronic engineering developments 

» be covered by 243 technical papers in 51 
2»ssions. Kingsbridge Armory houses 600 
manufacturers’ exhibits on single floor 


sesday, March 23 
AERONAUTICAL AND NAVIGATIONAL 


ELECTRONICS II 


e Digitac Airborne Digital Computer,” by 


E. 


Bolles 


New Fixed-Beam Instrument Approach 
ystem for Aircraft,” by R. A. Hampshire 


Long 


L. Graham 

Distance Navigation 
by C. T. Clark, R. I. Colin, M. 
shal, I. Gordy, and M. Rogoff 

ie N-I Compass,” by R. C. Rosaler 


ie Role of Flight Directors in Present-Day 
\ircraft,” by N. 
ie Navaglobe 
ystem,” 


ENGINEERING MANAGEMENT | 


ie Engineer and Return on Investment,” 


Inside armory exhibi- 
tors will occupy 41/2 
acres of floor space 


“Technical Information: 
Cc 


for 


Communication for 


Engineering 


Research,” by De Vore 
“A Working Philosophy 
Management,” by T. G. Slattery 


“Organization for Operations Research,” 


F. Weldon 


by 


“Training for Operations Research Groups,” 


by T. Page 


RADIO TELEMETRY AND REMOTE CONTROL II— 


TELEMETRY 


“A 227 Me Pulse Position 


Modulation 


Tele- 


“C 
metering 


rystal Contr« 


1 Low 
Transmitter,” 


Distortion 


hy R. E 


FM Tele- 


Rawlins 


“A Crystal Controlled FM Telemetry Trans- 
Y. Reynolds 


mitter,”’ 
“A New 


by 


Wynn 


tion,” 


Subearrier Oscillator,” 


AUDIO I—HIGH FIDELITY 


arge Area Microphones for Distant Pickup 


Use,”’ 
‘he 


by 1 


by D 


Aamodt 
Enhancement 


WwW 


and 
of Music 


by 


Martin 


y J. W 


Harvey 


Reverbera- 


’ . : 9 
S. C. Peek metering System,” by G. Mazur (Continued on page 134) 
. 
TECHNICAL PAPERS TOPICS, SYMPOSIA, and their LOCATIONS for 1954 IRE CONVENTION 
SHELTON HOTEL WALDORF-ASTORIA HOTEL KINGSBRIDGE ARMORY 
Ballroom Grand Ballroom Astor Gallery Jade Room Marconi Hall Faraday Hall M e Ha 
Mon Session l Session 2 Session 3 Session 4 Session 5 Session Se 
30 
».M. Vehicular Communica-§ Information TheoryI} Aeronautical and Quality Control | Radio Telemetry and Electror Radio (¢ at I 
tions Navigational and reliability Remote Control - I Component I 
Application of Infor- | Electronics - I Symp A € 
Symposium: Advances mation Theory to Systems and Elements Technique 
in Mobile Communica- J Communication 
tions Systems 
| ee — 
| 1es Session 8 Session 9 Session 10 Session ll Ses 12 Se 3 Se i4 
00 
4M Aeronautical and Engineering Manage-| Radio Telemetry and Audio - I Information Theory -lIl Broadca and TV Electr 
Navigational ment - I Remote Control - II Receiver I os por ] 
Electronics - II High Fidelit Coding and Noise 
i Telemetry Genera Applica 
es, Session 15 Session 16 Session 17 Session 18 Session 19 Ses 20 Se m 2i 
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M. Aeronautical and Engineering Manage -| Medical Electronics Audio - Il Information Theory-Ill Broadcast and TV Radio ( a Il 
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Electronics - III General Speed and Computation Genera 
Symposium: Person Color Televi 
nel Training and 
Selection for Engin- 
eering Management 
b —_4—_— ~— 
1eS Session 22 Session 23 
0 
M. Medical Electronics Audio - Seminar 
Symposium; Engin- High Fidelity in Audio 
eering Based on Engineering 
Biological Design 
Ved Session 24 Session 25 Session 26 Session 27 Session 28 Se } Se n 30 
):00 
A.M Nuclear Science - I Electron Devices-I Broadcast Transmission | Electronic Circuit Theory - I Instr enta I Antennas and 
Systems - I Computers - I Propagati 
Symposium: Progress Electron Tubes Symposium: Network 
Report Symposium: TV Broad- | Computer Equalization Genera 
casting Design and 
Techniques 
ed Session 31 Session 32 Session 33 Session 34 Session 35 Se 3 Se 3 
30 
M Nuclear Science - II Electron Devices-II Broadcast Transmission | Electronic Circuit Theory Il Instr entation - II | Antennas and 
Systems - Il Computers - Il Propaga I 
Symposium: Reactor Transistors Circuit Theory Ss | Higt 
Electronics Symposium: Color TV Computer Freque Measur Microwave Ant a 
Broadcasting Components vent and tr 
SOE — ‘Seaeten 
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Transistor Circuits | Microwave Tubes 
Remote Control Symposium: UHF Tele- Components Dis yn 
vision - Boom or Bust 
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Booth 7 Capacitors 

“Centrathene” insulated molded disc 
ceramics are said to have high break- 
down to ground, lead strength, and re- 
sistance to mechanical damage. The 
units can be placed directly against a 
chassis or adjacent to high voltage 


leads without danger of flashover or 
breakdown. Voltage ratings are 1,000 
VDCW to 4,000 puf, 600 VDCW to over 
4000 wuf. Tolerance is +10% 5 uuf 
through 680 jwuf., 20% 750 uuf through 
3,300 uuf. Guaranteed minimum value, 
4,000 wuf through 10,000 yuf. Centralab, 
Div. Union-Globe Inc., 900 East Keefe 
Ave., Milwaukee 1, Wis. 


Booth 123 Capacitor 
The piston variable trimmer 
capacitor shown in the illustration is a 


type 


new 


development 
metal cap 


with a dust-proof 
with an extruded lead-in 
rather than the old wire wound pigtail 
lead-in. Another new feature soon to 
go into production, is a piston capacitor 
with an invar band and an invar sheet 
lead-in without soldering or other 
metals which will eliminate loss due to 
metals and add stability to capacitance. 
JFD Manufacturing Co., 6101 Sixteenth 
Ave., Brooklyn 4, N.Y. 
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New Products at 


Previews of new equipment and wha 


Booth 129 L,C Meter 

Designed for the development engi- 
neer, type 130 L,C meter enables quick 
readings of inductance and capacitance 
values while circuit changes are being 
made. It is also suitable for testing sort- 
ing, and color code checking on a pro- 


27 « sae 
duction basis. The unit has coarse and 
fine zero adjustment controls and an 
illuminated 4-inch meter. Five ranges, 
0-3, 0-10, 0-30, 0-100, and 0-300 uh or 
iuf are accurate within 5% full scale. 
Weight, 9 lbs. Tektronix, Inc., P.O. Box 
831, Portland 7, Ore. 


Booth 261 TV Camera System 

The “Kay-Lab” TV Camera System 
comprises three basic units: camera; 
camera control; and synchronizer moni- 
tor. The system enables the installation 


of additional cameras and controls 


without equipment duplication. Use of 
enables 


an accessory modulator unit 


distribution of the composite TV signal 
at video level or at the frequency of 
any of the standard commercial broad- 
cast channels. Scanning lines, 525; In- 
terlace, 2 to 1; Field repetition rate, 
60/sec.; Frame repetition rate 30/sec.; 
line repetition rate 15,750/sec.; Synchro- 
nization, AFC power line frequency; 
Camera band width, 8 MC.; Video line 
amplifier band width, 8 MC. Kalbfell 
Laboratories, Inc., P.O. Box 1578, 1090 
Morena Blvd., San Diego 10, Calif. 


Booth 281 Power Supplic ; 
The series “RP” 41, 42, 43, and 4 
regulated dc power supplies are dy 
namically compensated to provide ze 
or slightly negative internal impedan 
to compensate line voltage between tl 
power supply and the consumer. Su} 


plies are rated nominally as follow: 
RP-41, 250 v. 0-50 ma.; RP-42, 250 
0-100 ma.; RP-43, 400 v. 0-50 ma.; RP- 
44, 400 v. 0-100 ma. All regulators hav 
a stability of 0.5% at rated voltage over 
the full load range with line «volta; 
variations between 10% above and 10‘ 
below rated value of 117 v., 60 cp 
Millivac Instrument Corp., P.O. Box 
997, Schenectady, N.Y. 


Booth 330 Delay Lines 
Compact delay lines designed ) 
satisfy a specific need are now availal 
and can be obtained in a tubular sha 
or a packge with a wide 


range 


mountings. The delay line for color ' 
shown has the following specificatior 
Delay, 1 usec, nominal; Impedan 
1,000 ohms +10%; Voltage rating, 500 
Frequency response, phase, _lin¢ 
within 1% over 6 MC’s; amplitude, f 
within 0.5 db to 3.5 MC., down 1.5 
at 5 MC., down 3 db at 8 MC., dow: 
db at 10 MC. Leads 2 in., No. 20 tin 
copper. Technitrol Engineering ( 
2751 North 4th St., Philadelphia 33, I 
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oth 386 Measuring Set 


he “Universal” measuring test set 
direct current consists of three 
i1tical instruments having a full scale 
sitivity of 5 ma and 100 mv, and 
galvanometer. Each instrument 
amps., mv., and 


measure mMa., 


\s they are interchangeable, the user 
combine those he needs to perform 
red measurements. The _ galva- 
nometer has a basic sensitivity of 50- 
0-50 ua with multiplying factors of 

10/30/100. Accuracy —0.5 of 1%. 
Ranges, 1 ya to 60 amps. Voltage, 1 mv. 

»ver 750 v. Scale length 4 in., each 

trument. Sensitive Research Instru- 

ment Corp., 9-11 Elm Ave., Mount 
Vernon, N. Y. 


Booth 533 Tubechecker 
Model 981 type 2, proportional mu- 
tual conductance tubechecker, consists 


of a vacuum tube and voltage regula- 
tester mounted in one assembly. 
Protection against obsolescence is ob- 
1ed by use of nine single-circuit, 


lve-position, selector switches which 
<e possible more combinations of 
e connections. Three toggle switches 
ble checking and comparing the sec- 
is of twin section tubes at one selec- 
switch setting. Sockets are provided 
‘onventional type tube bases as well 
for acorn, and 7 and 8 pin sub- 
© tiatures. Weston Electrical Instru- 
m nt Corp., Newark 5, N. J. 
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Booth 711 


Reflection Coefficient Meter 

Model 136A, a reflection coefficient 
meter, is designed for the rapid meas- 
urement of reflection coefficient or 


VSWR. The unit includes a local oscil- 


Booth 786 Oscillator-Wavemeter 


Model U-4, a new type grid-dip oscil- 
lator-wavemeter, is designed specifi- 
cally for UHF-TV band use. It covers 
the 450 to 900 MC range in excess of 
the allocation for UHF video transmis- 
sion. Tuning element uses low-loss cav- 


lator that is continuously tunable from 
92 to 355 MC and an i-f amplifier cen- 
tered at 60 +2 MC. The oscillator pro- 
duces a harmonic in the range 184 to 
710 MC, and a third at 276 to 1,065 MC. 
Any harmonic can be used to mix with 
the incoming signal to produce the 
60 MC i-f signal. Sierra Electronic 
Corp., San Carlos 2, Calif. 


Booth 776 Milliammeter 


A new design ink-writing, dual-re- 
cording milliammeter uses standard 
curvilinear chart paper and features 
two independent channels and four 
selective chart speeds. The speeds range 
from 12 in./hr. to 12 in./min. allowing 


continuous recording up to 100 hrs. 
Frequency response ranges through 15 
cps with an accuracy of +5% from de 
through 6 cps. Sensitivity is 0.45 in./100 
uamps. with a linear recording range to 
500 amps. Unidirectional recording is 
possible to 1 ma.—Texas Instruments, 
Inc., 6000 Lemmon Ave., Dallas 9, 
Texas. 


ity resonated to desired frequency by 
a split-stator type capacitor. The res- 
onant cavity is coupled by a small ex- 
ternal loop that is not part of the tuned 
circuit. The unit is designed to enable 
ready access to other cavities, trans- 
mission lines, or virtually any type of 
UHF tuned circuit. Linear Equipment 
Laboratories, Brightwater Place, Mas- 
sapequa, L. IL, N. Y. 


Booth 810 Code Sender 


Smaller and lighter than a_ type- 
writer, the Model EBC2, is a new, sim- 
plified device for automatically sending 
Morse code. Leads are clipped across 
a hand key or to a transmitter and a 
touch of the letter buttons of the unit 


forms the code message electronically 
at any speed from 10 to 75 wpm. De- 
signed for ac or de operation, the unit 
contains only 12 miniature tubes, and 
has a continuously variable speed con- 
trol. It also incorporates encapsulated 
unit cells, a self-contained monitor, a 
keying relay output, and an internal 
power supply. Codetyper Laboratories, 
530 Fifth Ave., New York 19, N. Y. 


Booth 823 Color TV Conversion 

A new color conversion package con- 
verts any monochrome synchronizing 
generator for color, generates standard 
color bars, and encodes output of color 
bar generator, color camera chain, or 


color slide scanner to produce compos- 
ite color video signal. The equipment 
consists of model ISG-1 interlace signal 
generator, model CBG-1 color bar 
generator, model CC-1 color coder, and 
power supplies. Interlace signal genera- 
tor produces 3.579545 MC reference 
signal. Oscillator output is available at 
75-ohm termination, and at output of 
three isolation and distribution ampli- 
fiers. Wickes Engineering and Con- 
struction Co., 12 St. and Ferry Ave., 
Camden 4, N. J. 


Booth 520 


Pulse or syne wave signals of 10 mv 
or greater at frequencies up to 1000 
cps are counted by model 21 electronic 
totalizer. Two decade counting tubes 
are used with a six-digit mechanical 
register. Decade-counting tubes are 
rated at 10,000 hours and the 5000 hour 


Electronic Counter 


industrial type electronic tubes are 
operated at a fraction of their normal 
load for comparable long life. A remote 
start-stop connection is provided in 
addition to the manuai switch to facili- 
tate counting over controlled time in- 
tervals. Potter Aeronautical Co., Route 
22, Union, N. J. 
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Booth 409 Power Supply 


The 6/12 v. Duovolt Genemotor in- 
corporates two 6 v. input windings, 
each having its own field, for the op- 
eration of mobile radio equipment re- 
quiring a dual-voltage power supply. 
Duovolt powered radio equipment may 
be transferred from one car to another, 


regardless of battery voltage, without 
impairment of transmitting or receiving 
quality, without replacement of the 
Genomotor, and without modification 
of the wiring hookup. The Duovolt is 
the same size as standard Carter Geno- 
motors except for 7% in long length. End 
brackets with removable cover plates 
permit easy commutator inspection. 
Carter Motor Co., 2644 N. Maplewood 
Ave., Chicago 47, Hl. 


Booth 390 


Series SM and MX subminiature and 
miniature connectors, produced in Eng- 
land, are highly specialized. The Type 
MX, are small, lightweight, non-mili- 
tary plugs and sockets with a matched 
impedance of 63 ohms. Teflon insulated, 
the units have spring loaded quick con- 


Connectors 


nect-disconnect action. The type SM 
are fractional size and weight constant- 
impedance connectors. Frequency limit 
is 2,000 MC/S. Maximum voltage 500 v. 
peak; 50 to 70 ohms. Units are heavily 
silver plated. Transradio Ltd., 138A 
Cromwell Road, London, S.W.7, Eng- 
land. 


Booth 715 Capacito s 
A representative line of polystyre 
capacitors, in standard and extend: d 
temperature stabilized ranges in valu 
from 0.01 to 10 rf at tolerances from (1 
to 1.0%, features a 1 mfd. ultra preci- 
sion capacitor that enables setting to 1 
part in 10,000 with long time stability n 


the order of 0.03%. These units also 
exhibit temperature coefficients of 100 
P.P. M./°C. to 140° F. Conservatively 
rated at 200 v. dc, the units show no 
trace of voltage coefficient. Inherent 
noise is not measureable. The capacitor 
is hermetically sealed, and has all the 
advantages of high insulation resist- 
ance, low power factor and soakage 
Southern Electronics Co. 239 W. 
Orange Grove Ave., Burbank, Calif. 


Booth 387 


The FXR Type B810A standing wave 
amplifier is designed to provide ft 
utilization of the latest precision slott: 
sections and probes when measuril 
the impedance or VSWR in a coaxial 
wave guide transmission line. VSW* 
range is to 100. Noise level is less than 


Amplifier 


702 oe 


0.03 ppv. Variable 3.5 to 9 ma. consta 
current-metered bolometer bias. Aut 
matic bolmeter protective circuit. Na 
row and wide band operation. F- 
Machine Works, Inc., 44-14 Astor 
Blvd., Long Island City 3, N.Y.—TEL - 
TECH & ELECTRONIC INLUSTRIE 
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oth 817. ~—— Time Delay Generator 
Model 221A time delay and gate 
erator gives a high-resolution, ac- 
ate time delay from an external 
ger source. It also generates both 
itive and negative gate pulses whose 
ith corresponds to the delay for 


Five 
ranges of pulse delay are available with 


ch the instrument is_ set. 
upper limits as follows: 1.0, 10, 100, 
1,000, and 10,000 «secs. Positive and 
negative delayed outputs from a block- 
ing oscillator through a cathode fol- 
lower and from the plate, respectively, 
are available. Electro-Pulse, Inc., 11811 
Major St., Culver City, Calif. 


Booth 869 Surface Indicator 
he Model BL-110 is designed ac- 


curately to measure surface finish 
roughness ranging from 1 to 1,000 
roinches. It can be calibrated to 


read directly in arithmetric average or 
*MS microinch diviation from the 
in surface. A variable cut-off switch 
mits the separation of waviness and 
ghness characteristics of surfaces by 
‘ring out wavelengths exceeding 


0.0 3, 0.010, or 0.030 inch. The instru- 
mit case contains the indicating 
er, amplifier, power supply, con- 
The hinged cover houses the 

up and precision reference speci- 

me 1s which comply with the American 
Ste idards Association, Standard B 46.2 
an’ the Society of Automotive Engi- 
he -s’ requirements. Brush Electronics 


z 3405 Perkin Ave., Cleveland 14, 
Ih o. 
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Booth 106-108 Inverters 

Several models of inverters, em- 
phasizing new type of control and 
shock mount. Demonstration of 
vibration isolating mechanism. Le- 
land Electric Co. 


Booth 141 Packaging 

New approach to packaging elec- 
tron tubes and delicate instruments. 
Methods of reducing shipping costs. 
Cargo Packers, Inc. 


Booth 155 Broadcast Equipment 
New 1-kw UHF-TV transmitter, 
system for AM remote control, and 
portable remote equipment for AM 
and TV. Also, consoles, plug-in am- 
plifiers and _ standby 
Gates Radio Co. 


Booth 214 Control Panels 
Illuminated control panels, dials, 
knobs, and switch assemblies. Test 
equipment for organic coatings. Uni- 
versal Aviation Equipment, Inc. 


Booth 350 Metal Strip 

Very close tolerance strip metals, 
tin gages, foils and clad metals. Coil 
metals, silver brazing material, and 
thermostatic bimetals. American 


Silver Co. 
Booth 424 Signal Generators 


New time-delay generators, pulse 
generator, pulse train calibrator, 
range sweep generator, and other 
test instruments. Rutherford Elec- 
tronics Co. 


Booth 465 Wire & Cable 

Fine wire, ground rods and 
clamps, guy strand, antenna wire, 
grounding wire, hook-up wire, twin- 
lead, and coaxial cables. Copperweld 
Steel Co. 


Booth 488 Fuses 
Small dimension fuses of various 
types. Dual-element, slow-blowing 
fuses, and fast acting fuses for cir- 
cuit protection. Fuse blocks, clips 
and holders. Bussmann Mfg. Co. 


Booth 490 Capacitors 

Mica capacitors, paper capacitors, 
and electrolytic capacitors. En- 
gineering consultation. Sangamo 
Electric Co. 


Booth 489, 493, 496 
Color TV Equipment 


Color film and slide equipment, 


transmitter. 


color TV test devices for manufac- 
turers and broadcasters, color TV 
microwave. New © surface-barrier 
transistor. Philco Corp. 


Booth 501 Solder 

New line of solders and fluxes for 
printed circuits, and low melting 
alloys for use with diodes and tran- 
sistors. General purpose rosin-filled 
solder. Alpha Metals, Inc. 


Booth 511-513 Phototransistors 
Compact transistorized automatic 
headlight dimmer for cars features 
phototransistors and junction tran- 
Also, hermetically sealed 
power diodes. Radio Receptor Co. 


Booth 523 Magnets 

New type of permanent magnet, 
TV focusing units, polarized relays, 
high frequency mechanical oscilla- 
and loudspeaker magnets. 
Indiana Steel Products Co. 


Booth 692 Engineering Study 

Home study engineering courses 
in radio broadcasting, TV, communi- 
cations and servicing. Capitol Radio 
Engineering Institute. 


Booth 705, 802 Winding Machines 

Automatic and semi-automatic 
toroidal coil winders, new winder 
for subminiature new tape 
winding machine ,and new shuttle 
head assembly for winding stacked 
coils. Boesch Mfg. Co. 


Booth 725, 727 Resistors 

Standard and special power re- 
sistors, miniature resistors, resistor 
decade box, and screw-base resis- 
tors. Clarostat Mfg. Co. 


Booth 744 Rectifiers 

Rectifier used in magnetic ampli- 
fier circuit, and selenium rectifiers. 
Kotron Rectifier Corp. 


Booth 756, 758 Potentiometers 
Precision potentiometers employ- 
ing spot-welded taps. Helipot Corp. 


Booth 814 Microwave Lens 

New reflectionless lens for micro- 
wave relays, design of free space 
antenna test rooms and radomes. 
Low-loss dielectrics and gas tubes. 
MeMillan Laboratory. 


Booth 835, 837 Printed Circuits 
Various new grades of materials 
for printed circuitry. Formica Co. 


sistors. 


tors, 


coils, 
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Fig. 1: (I) Crude capacity commutator would induce spurious voltages, 
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HE drawbacks of mechanical 

commutators are too well known 
for a detailed description. These 
drawbacks originate from the inher- 
ent destructive frictional effect be- 
tween the sliding contacts. After a 
few hours of operation, chatter in- 
creases beyond tolerance and the 
imbedding of metal particles be- 
tween the adjacent contacts intro- 
duces objectionable interchannel 
crosstalk, As a result, the life of 
any conventional type commutator 
is always too short, even when the 
operating speeds are limited to only 
a few revolutions per second. 


Mechanical commutators have al- 
ingenuity of de- 
signers for quite a long time, and it 


ready taxed the 


determined, The electrical char 
on a capacitor is 


is best to consider whether sequen- where: q = charge 
tial electrical contacts could be C = capacity 


practically established by avoiding E = volts 


at the same time any mechanical 
contact. Hence, if a solution exists, 
it will be found by exploiting a 
phenomenon entering the “action at 


a distance.” 


Assuming that the capacity i 


case of a rectangular parallel plat 
capacitor gradually meshing alo 
one of the sides, 

i= EC 


Sequential Coupling 


Eliminating, because of practical 


considerations, 


alternative is 
the forces 


In the above equation C has the di- 
mensions of a conductance. That it 


effect of mag- is an actual conductance can 
netic induction, the only remaining 
the investigation of 
between 
charges. That is, a variable-capacity 
type of sequential coupling. 

The expression for the current 
across a variable capacitor is first 


verified by differentiating with re- 
spect to time the dimensional for- 
mula for capacitance. This conduct 
ance may then be employed 

sequentially connecting several in- 
puts to a common output on a til 
sharing basis. A first mechani 


electrical 


Fig. 3: (I) Circuit configuration of commutator element. For simplifica- 
tion, fringing effect is ignored by assuming zero capacitance before 
to. Fig. 4: (r) Output voltage curve for complete cycle from to to te 
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Tictional Contacts 


0.2€;--- 


Fig. 5: (I) Circuit for analyzing unmeshing using ground plate. Fig. 6: (r) Output curve 


inherent drawbacks of conventional rotary contact com- 
mutators are overcome with new design. Outputs of 
several circuits are sampled on a time-sharing basis 


conclusion is 


rpretation of this 
tched in Fig. 1. 

[he crude capacity commutator of 
Fig. 1 would give very poor results. 
As a matter of fact it would not 
work at all and it is here mentioned 
only because it directly points out 
the need for an improved design. 
Referring again to Fig. 1, it is easily 
seen how any static charge on the 
inner surface of the insulating sup- 
port would induce spurious voltages 
in the output circuit. Furthermore, 
the stray capacity between the ad- 
jacent output plates would introduce 
intolerable crosstalk between the 
sampled channels. Last, but not 
least, the rotary joint between the 
rotating plate and the stationary 


output lead is still subject to the 
effect of mechanical friction. 

In Fig, 2, the above shortcomings 
have been eliminated. First of all, 
there is no longer a rotary joint but 
a coupling capacitor of fixed capac- 
ity which is realized by means of 
two coaxial cylinders, insulated 
from each other. The inner cylinder 
being stationary and _ electrically 
connected to the output, while the 
outer one, carrying the sampling 
plate, is supplied with the motor 
torque. Interlaced with the input 
plates are located additional ground 
plates, which because of their sec- 
tional appearance may be referred 
to as m plates. They have a twofold 
purpose: Shielding the view of any 


Fig. 7: (1) Circuit for analyzing output after time to. Fig. 8: (r) Voltage output curve 
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eventual static charge on the insu- 


lating support from the rotating 
plate, and affording the static de- 
coupling between sequential input 
plates, thus eliminating 
Their surfaces are kept as far as 


crosstalk, 


possible from the surface of the 
rotating plate because the capacity 
between the nm plates and the ro- 


tating plate appears periodically in 
parallel to the R thus 
shunting the output voltage. Con- 
stant angular velocity than 
constant torque is postulated in the 


resistance 
rather 


investigation. In 
constant velocity system is always 
encountered 
effect.” 


present practice, a 


“flywheel 


because of 


Circuit Configurations 


A sequence of circuit configura- 
tions is here analyzed, each follow- 
ing configuration representing a 
closer approximation to any one of 
the individual channels of the com- 
mutator. 


Referring to Fig. 3a the simplify- 


ing assumption is made that zero 
capacitance is experienced before 
t. and after t. (the fringing effect 


is ignored), The represented times 
refer to the instantaneous positions 
of the leading edge of the sampling 
or movable plate, which has the 
same relative dimensions as any or. 
of the stationary plates. 


After t, the current equation is 
F Ri)C (3) 
Because of (2) which conveys 


knowledge of the variation of i with 
C when the restriction 


&; 0 is also introduced 


the output voltage across R can be 
written down immediately. 


Cou = ERC/(1 + RC) (4) 


Between t, and t,, the circuit of 
Fig. 3b is equivalent to that of Fig 
3a. Hence e,,,, is a step at t,. 

Another way of getting to the 
result would have been to solve for 
the equation 


Rq + [q/(C 
where: C + at = 
for t,<t<ti. 


at)| (5) 
Cie) 


Then letting C tend to zero and 
entering the initial condition of zero 
charge 


Cour = ERa/(1 + Ra) (6) 


which is the same as (4) because 
Cz=#aifC =0 


Also, for the unmeshing portion of the 
cycle, (5) becomes 
(Continued on page 181) 


Ultrasonic Metal Delay Lines 


NBS_ investigation discloses materials which 
yield thermally stable delay lines. Finding should 
lead to improved computer and radar devices 


{ drne: National Bureau of Stand- 
ards recently completed an in- 
vestigation of metal ultrasonic delay 
lines for application in electronic 
computers, radar and ordnance de- 
vices. The study disclosed that use 
of isoelastic alloys containing com- 
binations of iron, nickel, chromium, 
and other minor elements may solve 
one of the primary problems in this 
field—finding materials that yield a 
thermally stable delay line with re- 
spect to time delay. The investiga- 
tion was conducted by R. W. Mebs, 
J. H. Darr, and J. D. Grimsley of the 
NBS thermal metallurgy laboratory. 

A delay line is a device for slow- 
ing down or storing a signal in an 
electric circuit. At radio frequencies 
this can be done by transforming the 
electric signal into a much slower 
sound signal and propagating it 
through an appropriate medium. 
After a given length of time the 
sound signal is converted to an elec- 
tric signal again. 

The use of isoelastic alloys for 
delay lines is apparently new, al- 
though such materials have been 
known and used in other applica- 
tions for over 50 years. Isoelastic 


alloys are ones which have a con- 
stant modulus of elasticity with re- 
spect to temperature changes. Their 
primary use to date has been in 
watch springs and similar applica- 
tions. Since one of the requirements 
for ordnance delay lines is ability to 
give constant signal delay regardless 
of temperature changes, only the 
isoelastic alloys and relatively few 
other materials can be considered 
for such a use. 


Use of Quartz and Mercury 


Up to the present time quartz, 
mercury, water, and certain magne- 
sium alloys have exhibited some of 
the qualities needed for use in ultra- 
sonic delay lines. Quartz and mer- 
cury have been used fairly exten- 
sively in certain applications, but 
both have drawbacks. Quartz is ex- 
pensive and hard to shape or ma- 
chine while mercury is thermally 
unstable and is susceptible to me- 
chanical shock, leakage, aging, and 
contamination. Mercury has been 
used, however, in the long delay 
lines of the NBS Eastern Automatic 
Computer (SEAC). In some devices 


Fig. 1: Buffer technique for tests in which crystals were cemented to short lengths of magnesium 


alloy rods. (A) Specimen; (B) clamp holder; (C) magnesium alloy buffer with cement-attached 


crystal; (D) Electrical connector. Special clamp holds buffers against delay lines under test 


Fig. 3: Block diagram of equipment used to measure ultrasonic delay lines 
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Fig. 2: Thermal stability of metal materia's 
studied by NBS. FS-1 is for magnesium alloy 


it is desirable to use a material that 
will transmit 10-mc pulses, without 
appreciable attenuation or distor- 
tion of the signal, and give a 50 
usec time delay. At the same time 
the material must be thermally 
stable and be easily shaped into 
specific dimensions. No delay lines 
developed so far have all these 
qualities. 

Before the delay lines could be 
investigated, certain problems relat- 
ing to the transducers used to trans- 
form the signal had to be solved 
Quartz-crystal transducers were 
found to be the most efficient ele- 
ments. The crystals were cut so that 
they transmitted only shear waves 
Careful acoustical matching betwee: 
delay line and crystal was required 
The Bureau adopted a buffer tech 
nique (Fig. 1) for preliminary tests 
in which crystals were cemented 1 
short lengths of magnesium allo 
rods. A special clamp was devised to 
hold the unmounted ends of these 
buffers against the delay lines under 
test. In the second method for at- 
taching crystals to delay lines, the 
one which was used in the final in- 
vestigations, crystals were cemente 1 
directly to the delay lines as the 
would have to be in potential serv - 
ice use. Best signal characteristics 
were obtained using epoxy type ce- 
ment and overcuring it. 


a 


Various Lengths Studie 


Although the principal objectiv: 
was to obtain a line of a lengt 
which would produce a delay of : 
usec, specimens of various lengtl s 
were studied. This was done to de- 
termine the attenuation per unt 
length and the transducer or buffer 
loss associated with the various m: 
terials. Delay line length varie1 

(Continued on page 178) 
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Computing equipment in Project Cyclone Simulation Lab, Power supplies ond voltage regulators are located in room behind laboratory 
“REAC’ ( ( R T bilit 
iteria's (itl ll er y la l l 
) alloy § 
that Data gained from experience of large analog installation in Project Cyclone Simula- 
thout e e ° . ° ege 
ties tion Lab points up design features and operating procedures for enhancing reliability 
a 50 
time In June 1953, Project Cyclone ac- vacuum tubes, 392 crystals and con- 
mall quired a medium-sized, medium sumes about 35 kw. A detailed 
into speed digital computer with mag- breakdown of the components in the 
lines netic drum storage, the Elecom 100. laboratory is given in Table 1. 
these This computer is being used pri- From the users’ point of view, the 
marily to obtain checks on the ana- most significant criterion of size is 
d be log computer solutions. expressed in terms of the problems 
‘elat- The problem of maintenance and that can be solved. At Project Cy- 
rans- reliability becomes more and more clone problems involving the equiv- 
ylvec serious as the complexity and size alent of as many as 91 first order 
were “4 of a computing facility increases. ordinary differential equations, lin- 
le- o— _— The size an analog ing ar or inear, cé » solved. 
ele By BERNARD LOVEMAN The size of an analog computing ear or nonlinear, can be solved 
» that Reeves Instrument Corp. installation may be evaluated in a 
rave 215 E. 91 St.. New York 28, N.Y. variety of ways. Criteria useful in Comparison of Computers 
pween this evaluation are 
uire: a) the number of computing am- At this point a comparison of 
och - a lifiers analog and digital computers is in 
tect PROJECT Cyclone at the Reeves _ Plifiers, ee sae eee 
- tests : ; b) the number of vacuum tubes order. The reliability demanded of 
Instrument Corp. is under the < nigiv’ 
ted to ee and crystals, and parts in digital computers will be 
ognizance of the Bureau of Aero- : , 
all , , c) the power consumed. appreciably greater than that of 
autics of the Dept. of the Navy. ; , ~4 : xe 
sed to 5 : Ys The new REAC Simulation Lab. corresponding components in their 
[he primary function of Project 7 fn 90K : - 
the: . ae contains 404 dc, amplifiers, 2950 analog cousins. This can be shown 
; yclone is the development and op- 
— ‘ration of a Guided Missile Simu- 
yr at- 
ee itor and the establishment and TABLE 1—COMPONENTS IN SIMULATION LABORATORY 
al . yperation of a Simulation Lab. Prob- 
£ Ne ° aa . 
aie : ems in aeroelasticity, engine con- Tub 
lente : . “as ; ubes 
oa rol, aircraft stability, dynamics, 
: ” nd navigation have also been Sian ane Components Number 
— tudied with the aid of these com- yP 
rst uting facilities. ‘. : Crystete — = 
i Ge- =o ono . —— 6SJ7 1222 eon Bulbs 
Early in Oct. 1952, a new large 6L6 536 | Synchronous Converters (Vibrators) 483 
imulation laboratory was put into 6SL7 451 | Scale Factor Potentiometers 1s 
witty d peration and subsequently sub- 12AU7 200 | (0.1% Linearity) 
ected to exhaustive acceptance 5691 91 Servo Potentiometers 222 
am ate Wie 1 dun sina inksieine 6SN7 78 (0.025% Linearity) 
ectin ests. Fig. 1 shows an overall picture 6AS7 66 ioe 5 eatin 1.423 
lengt1 f the computing equipment of this 6B4 60 ners ne 500 Kilohms 15 
of £0 iboratory. The power supplies and 6SK7 52 (.05%) esisiors —_- 250 Kilohms 430 
> ‘ ‘ ° : 
nat s oltage regulators are located in a 6AL5 52 _100 Kilohms 603 
8 1 behind th ter labor: 12AT7 44 Polystyrene Computing Condensers 115 
te yom. behinc e computer labora- 12AX7 39 Film Resistors (1%) 1,948 
- unt ry. The essential elements of 6AU6 23 Wire Wound Resistors (1%) 734 
buff iis analog installation are the 5R4 18 Carbon Resistors (5%) 11,865 
1s mh veeves Electronic Analog Computer 6H6 12 Condensers 5,270 
S mi REAC®) 1 the Reeves C t Misc. 8 Relays 544 
varie AC®) and the Reeves Comput- Total 2.952 


ng Servomechanism.! 


) 
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*“*REAC” COMPUTER (Continued) 


by tracing the steps involved in ob- 
taining the solution to a complex 
problem. For analog computers the 
first step is to decide on the simu- 
lation technique and code the prob- 
lem accordingly. A similar procedure 
is followed for digital machines 
where a numerical method is se- 
lected and the problem coded. The 
second step is to insert the code 
into the computer. On analog com- 
puters, this is accomplished by in- 
terconnecting the appropriate com- 
ponents with patch cords; on digital 
computers, an input device is pro- 
vided. The third step for both 
analog and digital computers is 
trouble-shooting the setup or code 
checking. 

Here the similarity ends; for in 
a de analog computer the time for 
one solution is usually 60 to 90 
seconds. On the other hand, for 
most digital computers, especially 
where a large number of variables 
must be printed out, a single solu- 
tion may take from one to several 
hundred hours. A component fail- 
ure results in a significant differ- 
ence because of this time factor. In 
the analog computer, a failure in- 
validates only one minute of com- 
puting time. In the digital computer, 
only error-free, permanently stored 
results can be salvaged. 

A second important difference 
arises from the manner of detecting 
intermittent failures. It is well 
known that because such failures 
are more difficult to locate, they are 
far more serious than sudden total 
failures. In the REAC most voltages 
are “smooth” functions of time 
which are plotted on recorders or 
ploting boards. The presence of 
intermittent failures will be evi- 
denced by irregularities in these 
functions and thus can be observed 
easily. In addition, the true over- 


Fig. 3: (1) Checking servo multiplying pots with follow-up pot 
as standard. Fig. 4: (r) Measuring interconsole leakage resistance 


load system detects all sudden 
surges or pulses. On the other hand, 
the computing voltages in a digital 
computer are pulses and the ma- 
chine output consists of tabulated 
values. An intermittent failure may 
be interpreted by the computer as 
a signal and cause a circuit to func- 
tion improperly. All subsequent cal- 
culations are invalidated. The over- 
flow circuits may detect this failure. 
However, as a general rule analy- 
sis is required in order to insure 
that results are free of error caused 
by such spurious signals. 


Operating Differences 


Two additional differences in op- 
erating procedure should be men- 
tioned. The profusion of results 
from an analog computer facility 
requires that one or more operators 
be in attendance to monitor and 
process the solutions. For example, 
in one large problem the solution 
rate reached 200 runs per day. On 
the other hand, a digital computer 
may run unattended for many 
hours. Finally, an important feature 
of some analog installations, includ- 
ing Project Cyclone, is the flexibil- 
ity of interconnection. This enables 
the operator to select the most 
suitable simulation setup and also 
the optimum number of components. 
From the standpoint of reliability, 
flexibility assures that no extrane- 
ous components will be used in the 
problem. This is in contrast to the 
digital computer or the prewired 
analog computer where all elements 
of the system must be operating to 
obtain solutions. Furthermore, the 
Project Cyclone Simulator may be 
divided into several parts in order 
to solve smaller problems. As many 
as four different problems have 
been on this computer at one time. 
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Fig. 2: Bridge circuit employed to measure 
the input gains of every computing amplifier 


The acceptance test for the new 
Project Cyclone installation was di- 
vided into two phases. The first 
consisted of equipment checks 
Every computing element in the 
system was performance tested and 
checked for accuracy. A few of the 
more interesting tests are described 
below. 

Fig. 2 is a schematic of the bridge 
circuit used to measure the input 
gains of every computing amplifier. 
A Leeds & Northrup 0.001% voltage 
divider was used as the standard. 
The maximum permissible error in 
gain was 0.05%. 94% of the gains 
were within 0.025% of their nom- 
inal value; 70% were within 0.012% 
of their nominal value. The mean 
of the absolute values of the errors 
in gain was 0.01%. 

The followup potentiometer of 
each servo was checked with a 
similar bridge. The setup used to 
check the multiplying potentiome- 
ters with the followup potentiome- 
ter taken as a standard is shown 
schematically in Fig. 3. The error 
voltages were plotted on a Brush 
recorder for the complete excursion 
of the potentiometer wiper. The 
maximum acceptable deviation wa: 
0.05%. 

The circuit used for measuring 
the leakage resistance to ground ol 
interconsole leads is shown in Fig 
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Potentiometers 1 and 2 are used 
» null the setup before the inter- 
ynsole resistance is plugged in. 
‘he leakage resistance is calculated 
om the formula, 
X (MEG) ~ 25/E.. 

he equation is valid for 

X > 100 MEG or E, < 0.25 volt. 
he minimum acceptable leakage 
sistance was 1,000 megohms. 

The second phase of the accept- 
ice test consisted of a computing 
1eck. A highly complex nonlinear 
mulation problem, for which a 
merical solution was available, 
as solved. An indication of the 
ymplexity of this problem is given 
y the fact that a single check so- 
ition took 75 hours of computing 
me on the IBM CPC. The problem 
quired 304 computirig amplifiers, 
0 multiplying servos, 11 resolvers, 
1 diode function generators, and 
ssociated equipment. 

The REAC plots for 26 variables 
vere checked against corresponding 
umerical solutions with excellent 
esults. Figs. 5 and 6 show a com- 
varison between the REAC and the 
umerical* solutions for two of the 
ariables. 


Reliability 


In an analog computer two classes 

f£ maintenance service are re- 
juired, namely, adjustments and 
epairs. 

Adjustments are provided in or- 
ler to optimize the performance of 
he equipment as the components 
‘thange characteristics. Some exam- 
ales of adjustments are zeroing 
‘omputing amplifiers, setting gain 
ind damping controls of computing 
servomechanisms, and balancing lim- 
iting amplifiers. These adjustments 
ire made as required, once a week 
or less frequently. 

Repairs are required whenever a 
failure occurs. Failures arise from 
three causes, 

a) defective parts, 

b) operator abuse, and 

c) component deterioration. 

In general, the number of failures 
nay be reduced by adequate in- 
spection and testing to eliminate 
lefective components wherever 
»0ssible before installation in the 
system. The procedure at Project 
Cyclone is to inspect and measure 
ill components when they are re- 
‘eived and then check them opera- 
ionally after installation. Occasion- 
uly manufacturing defects appear 
ifter appreciable operating experi- 
snce. One example is a potentiome- 
er card that contained a scribe in- 
lexing mark under the winding 
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TABLE 2—SELECTED FAILURE RATES FOR FIRST 
12 MONTHS (2527 HOURS) OF OPERATION 


Component 


6SJ7 

6L6. 

6SL7 

12AU7. 

5691 a oe ee ee 
Vacuum Tubes of all Types . 
Vibrators ae or 
Deposited Film Resistors 
Servo Motors . 


% Failure 


Number Per 100 Hours 
1,222 0.38 
536 0.19 
451 0.29 
200 0.30 
91 0.22 
2,952 0.38 
483 0.057 
1,948 0.026 
40 1.08 


which produced a week spot. After 
1500 hours of operation, the winding 
broke. A change of manufacturing 
procedure has eliminated this type 
of failure. 

Skilled operators are required in 
order to minimize failures and 
downtime. Operators may cause 
failures by carelessly overloading 
components. The following examples 
illustrate this point. If the reference 
computing voltage (+ 100 v. in the 
REAC) is applied to the arm of a 
potentiometer which is at a low set- 
ting, excessive current will flow 


Fig. 5: Results of computer acceptance test 


through the turns and the winding 
will open. The operator may also 
damage the mechanical parts of a 
computing servomechanism. The 
servo motor is coupled to the poten- 
tiometers through a dry disc clutch 
with mechanical stops provided to 
prevent damage to them. If the 
voltage input to the servo is exces- 
sive, it will hit the stops; and if this 
voltage is maintained, the clutch 
will slip and be impaired. Finally, 
the operator must be able to dis- 
tinguish between malfunction of the 
equipment and problem errors. 

Failures due to deterioration will 
be reduced by conservative design 
and operating policy. Operating pro- 
cedures which contribute to extend- 
ing the life of computer components 
are time delay between the appli- 
cation of filament and plate voltage 
and adequate cooling. 

Two complementary concepts are 


used to evaluate the reliability of 
this analog installation. The first is 
based on the _ service-free hours 
and the second on the number of 
failures. These ideas are embodied 
in two coefficients defined below. 

The first of these is the reliability 
coefficient, 

R 100 [ 1 (S/T) ] 
in per cent, where S is the service 
time and T is the total scheduled 
operating time. 

Service time is the repair time 
spent on failures arising from both 
component deterioration and oper- 
ator abuse. It includes, in addition 
to equipment downtime, 
performed in non-operating time. 
Under non-operating time are sub- 
sumed checkout periods, Saturday, 


repalrs 


and time spent on chassis replaced 
by spares. Service time does not 
include operator time spent in lo- 
cating trouble; nor is the time spent 
in making adjustments included. 

Because this is a flexible simu- 
lator, the failure of a component in 
many cases signifies that only a 
part of the system is inoperative; 
other problems will continue unin- 
terrupted. This is not reflected in 
the factor, T. 

The second coefficient is the fail- 
ure rate, defined as the percentage 
of failures of a specified type per 
hundred operating hours. The coef- 
ficients are evaluated monthly. 


Reliability Data 


Project Cyclone’s weekly operat- 
ing schedule has been set at 50 
hours by the Bureau of Aeronau- 
tics. This is achieved in a ten-hour 
day, five-day week. During its first 
year, the installation has been in 
operation 2,527 hours. The data pre- 
sented in this report have been ac- 
cumulated during this period. 

When the new Simulation Lab. was 
installed, it was decided that, with 
the exception of operator checks, 
only breakdown maintenance would 
be provided as long as problems 
were plugged in; upon completion 

(Continued on page 146) 


How to Test NISC Color with 


ti ie 
By W.B. WHALLEY 


Polytechnic Institute of Brooklyn 


Brooklyn 1, N. Y. 


rywe black-and-white test charts 
I which have been developed by 
the RETMA Engineering Depart- 
ment over the period 1945-1951 are 
almost invaluable for the overall and 
sectional checks of an NTSC color 
TV system. They were initially de- 
veloped to test as many as possible 
of the characteristics of a black-and- 
white TV system. The fact that the 
most critical requirement of a 


color system is that it reproduce 
black-and-white pictures accurately, 


makes these charts extremely im- 
portant. 


Checking Resolution 


The first chart, known as the 
RMA Resolution Chart (of 1946), 
will be referred to as Chart A, and 
is shown in Fig. 1. It is designed to 
check horizontal and vertical resolu- 
tion, both toward the center and the 
corners of the picture; some of the 
phase characteristics, at the higher 
frequencies by the shape of the re- 
produced fine structure of the verti- 
cal wedges, and at low frequencies 
by noting the trailing edge of the 
heavy “bars” at the top and bottom 
of the pattern; contrast and gamma 
by checking the output signal pro- 
duced by the vertical and horizontal 
gray scales; the uniformity of back- 
ground level of the camera and the 
system by observation of the inter- 
vening areas of the whole pattern; 


and fairly accurate checks of the 
vertical and horizontal linearities 
and the aspect ratio. 

The second chart, known as the 
RTMA Linearity Chart (of 1951), 
will be referred to as Chart B, and 
is shown in Fig. 2. It was specifically 
designed for accurate checks of as- 
pect ratio, horizontal and vertical 
linearity, at the same time checking 
the horizontal and vertical blanking 
times. 

Both Charts A and B are avail- 
able as large opacities. Chart A is 
also available as a 2 x 2 slide trans- 
parency for use in flying spot scan- 
ners. Chart B could be used as a 
large transparency for placement 
over a monitor kinescope for align- 
ment purposes. 

In testing an NTSC color system, 
all of the tests listed above can be 
made, and, in addition, tests of reg- 
istration of the camera or the color 
monitor and similarity of gradation 
in each of the primary colors can be 
checkec 


ony 


Fig. 1: RMA Resolution Chart checks horizontal and vertical resolution, phase, contrast, gamma, background, linearity and aspect ratio 
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Black-and-White RETMA Charts 


Widely used resolution and linearity charts may also 
be applied to testing registration of color camera or 
monitor, and similarity of each primary color gradation 


In addition 


vailable 


cope, 


ill the 


Television 
hould be calibrated 


to 


the usual 
in a studio it is essential 
hat there be a good monitor oscillo- 
a good color picture monitor, 
ind a good black-and-white picture 
onitor. The oscilloscope should ful- 
specifications of 
Studio 


meters riod, the 


the 
Standards, 
in percentage 


should be 
linearity, 


adjusted for 


IRE the 


and the thin grating on the f 


black-and-white 


monitor 
reasonable 
both vertical and horizon- 
tal, and for the correct aspect ratio, 
using the bar pattern generator and 
the transparent form of Chart B. As 
linearity adjustments are made, 
face of the 
monitor should closely line up with 


f{ maximum white and maximum the centres of the circles of the 
yne amplitude. Associated with the Chart. 

naster synchronizing and blanking 

enerator, there should be 315 kc Chrominance Subcarrier 
nd 900 cycle sources to provide a 

var pattern for linearity testing. In In Fig. 3 is ‘shown a simplified 
ddition, it is valuable to have a block diagram of a typical NTSC 


ectorimeter 


After 


to check the 
1e primary colors of the system. 
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Fig. 2: RTMA Linearity Chart is designed to check aspect ratio, horizontal and vertical linearity, and horizontal and vertical blanking times 
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TESTING NTSC COLOR 


position the latter so that the Chart 
image will completely fill the useful 
area of the pickup tube mosaic. It 
will be assumed that the dichroic 
mirror and lens assembly has al- 
ready been tested and adjusted on 
an optical bench. Observing the 
black-and-white picture monitor, 
the camera line amplifiers should be 
switched to the various color chan- 
nels (red, green and blue) to see if 
each centering control, for both ver- 
tical and horizontal, has some lati- 
tude for bringing the center of the 
picture to the same point on the 
monitor face for each pickup tube. 

With the red and blue amplifiers 
disconnected, the green channel 
pickup tube should be adjusted for 
best operation. This includes adjust- 
ing the horizontal and vertical line- 
arity so that Chart B appears on the 
black and white monitor to be su- 
perimposed upon the electrical bar 
pattern. 

Replacing Chart B with Chart A, 
the green channel pickup tube is 
carefully adjusted for best focus, and, 
at the same time, the overall back- 
ground level, high and low frequency 
phase characteristics are checked. 


Fig. 3: Simplifiied block diagram of a 


(Continued ) 


On the monitor oscilloscope, con- 
nected through a line selector, the 
gradation scale of this green channel 
may be observed. The gamma am- 
plifier should be adjusted until the 
steps on the oscilloscope are reason- 
ably uniform. 

Next, the red channel should also 
be switched on so that the black- 
and-white monitor is receiving sig- 
nals from both tubes. The vertical 
and horizontal linearity and center- 
ing adjustments must now be made 
for the red pickup tube, using Chart 
B in front of the camera. As the ad- 
justments continue, each of the vari- 
ous circles on the Chart will change 
from a double image to more and 
more closely approximate a single 
image, indicating that the two pick- 
up tubes are approaching registra- 
tion. 

Switching off the red channel, the 
blue channel should be connected 
and adjustments made in the same 
way as for the red _ channel. 
Throughout, the electron beams of 
the three tubes should be kept at 
best focus. 

Replacing Chart B with Chart A, 
the resolution values for each of the 


typical installation providing for NTSC color 
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Fig. 4: NTSC waveform, showing color burst 


channels, and for the combined three 
pickup tubes should be noted on the 
test wedges, and where necessary 
further trimming of the linearity and 
centering adjustments be made. 

With the line selector connected to 
the monitor oscilloscope, the hori- 
zontal gradation scale of Chart A 
should be observed for each of the 
channels and for the three channels 
combined. Errors can be noted by 
the width of the horizontal portions 
of the step on the oscilloscope, and 
can be corrected by adjustment of 
the gamma controls on the red and 
blue channels to agree with the pre- 
viously set green channel. 

With a suitable tricolor monitor, 
the gradation wedge should appear 
of the same color throughout. Small 
differences in gamma adjustment of 
one channel with respect to another 
will show as a change in tint of the 
wedge at one place or another. 


Transient Response 


With the tricolor camera. still 
viewing Chart A, any differences in 
transient response of the three color 
channels will show as changes in hue 
from the neutral gray, after the 
trailing edge of each of the heavy 
bars at the top and bottom of the 
pattern. 

For adjusting a color flying spot 
scanner, the 2 x 2 slide of Chart A 
is most valuable. After adjusting 
linearity, centering and aspect ratio, 
each channel can be adjusted for 
maximum resolution as viewed on 
the black-and-white picture moni- 
tor. A check on equivalent time de- 
lay through each of the color chan- 
nels from the photo tube to the ma- 
trix amplifier can be made by view- 
ing on the same black-and-white 
monitor at the output of the matrices 
the resolution wedges with two 
channels connected at a time, and 
finally with all three channels. 

As with the live pickup camera, 
the adjustment of the separate 
gamma amplifiers is made by observ- 
ing the steps on the monitor oscillo- 

(Continued on page 180) 
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The Atomic Battery 


Beta emitter, strontium-90, working into 
silicon p-n junction generates sufficient 


power to operate transistor audio oscillator 


AST month at his offices in Radio 
_4City, Brig. General David Sar- 
off, Chairman of the Board of 
CA, demonstrated a thimble-sized 
tomic battery which for the first 
me converts atomic energy directly 
to small but useable quantities of 
lectricity. The battery output was 
sed to operate a transistor oscilla- 
vr operating at an audio frequency. 
reneral Sarnoff interrupted the os- 
illator with a telegraph key tu send 
he following two messages, “Atoms 
x peace,” and “Man is still the 
reatest miracle and the greatest 
roblem on this earth.” 


Present Output Small 


The atomic battery was developed 
t the RCA Princeton Laboratories 
hrough the efforts of Dr. Irving 
Wolff, Dr. Ernest G. Linder, Paul 


Rappaport and other staff members. 


n its present form the electrical out- 
ut is extremely small (1 micro- 
vatt—5 pa @ 0.2v) and not yet such 
1s to be applied with any great prac- 


ticality. General Sarnoff pointed out, 


Lowever, that three months ago the 
utput was a billionth of a watt and 
hat this thousandfold increase indi- 
ated that the research scientists 
vere on the right track for signifi- 
ant practical developments in the 
.ear future. Another important 
haracteristic of the atomic battery 
s that its half-life is twenty years. 
This of course would mean that bat- 
teries would last as long as the as- 
sociated electronic equipment, and 
hat as a completely reliable source 
f power, they would find extensive 
ipplications in military communica- 
tions equipment, aeronautical com- 


munications and navigation equip- 
ment, etc. 

Fig. 1 shows a simplified sketch of 
the atomic battery. A radioactive 
source (in this case strontium-90 
and yttrium-90—a waste nuclear by- 
product) as a 6 or electron emitter 
emits high velocity electrons (appr. 
1 mev). Each of these electrons on 
striking the silicon produces an ef- 
fect similar to secondary emission in 
the ratio of about 200,000 to 1. At 
the junction of the antimony and 
silicon an effect similar to the 
“contact potential” encountered in 
radio circuits occurs, and by con- 
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Fig. 3: Curves showing current vs voltage 
of various silicon atomic battery units 


necting a load across the silicon and 
antimony the battery circuit is com- 
plete. 

Fig. 2 shows the potential distribu- 
tion curve within a silicon p-n 
junction unit. Fig. 3 shows current 
vs voltage curves for various silicon 
units tested at the Laboratories. 
When used as a power generator, a 
large single silicon junction exhibits 
the following characteristics: From 
the 50-millicurie radioactive source, 
which has available about 200 mi- 
crowatts of radioactive power, 0.8 
microwatt of electrical power is de- 


Fig. 1: (Left) Simplified sketch of the atomic battery. Fig. 2: 
(Right) Potential distribution curve within silicon p-n junction unit 
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Closeup showing two basic elements of 
atomic battery. Strontium-90 is at right 


livered to a matched load of about 
10,000 ohms. This represents a con- 
version efficiency of about 0.4 
Calculations indicate that a similar 
wafer of optimum thickness would 
give an efficiency of 2 

Referring to Fig. 3, a maximum 
open circuit voltage of 250 mv. and 
a short circuit current of 10° amp 
have been observed in silicon. From 
the short circuit current, the multi- 
plication of the beta current (which 
is 3.2 x 10 '° amp) can be computed. 
A multiplication of 1.5 x 10° is ob- 
tained for silicon if corrections for 
wafer thickness compared to beta 
depth of penetration and surface re- 
combination are taken into consid- 
eration. For germanium, using the 
same radioactive source, a maximum 
voltage of 30 mv. and a short cir- 
cuit current of 2 x 10° amp have 
been observed, giving a corrected 
multiplication of 1.9 x 10°. Assum- 
ing the average energy of a beta 
particle from the Sr°°—Y°° source as 
0.7 mev, the cost in energy per 
charge carrier would be 3.7 e.v. for 
germanium and 4.7 e.v. for silicon. 


Fig. 4: Another sketch of the atomic bat- 
tery showing electron multiplication effect 
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contains transmitter, 
antenna and batteries, employs induction system 
and entertainment work 


“Vadabond” Wireless 


Subminiature transmitter and self-contained antenna 
induction system does not require FCC approval. Design 


By THOMAS W. PHINNEY 
Shure Brothers, Inc. 
225 W. Huron St., Chicago 10, Il. 


INCE the first use of electrically 

amplified sound, audio engineers 
have been faced with the problem of 
minimizing the pickup of extrane- 
ous sound by the microphone. The 
usual approach to the problem is to 
keep the microphone and the sound 
source in close proximity. This may 
be comparatively simple if the sound 
source to be amplified has a fixed 
location. If, however, the source is 
mobile, as is frequently the case, the 
problem of maintaining this prox- 
imity can be a very difficult one. In 
the case of an individual performer, 
several approaches to the problem 
are possible. 

A microphone on a fixed stand can 
be used. In many situations, the en- 
forced immobility of the performer 
greatly reduces the utility of the 
system. 

Alternatively, a microphone can be 
mounted on a boom and a trained 
technician so manipulate the micro- 
phone as to follow closely the sound 
source. This approach is satisfactory 
for motion picture and television 
work, but completely unsuitable for 
general public performance from the 
standpoint of expense as well as for 
obvious aesthetic reasons. 

A method, frequently used in pub- 
lic address and entertainment work, 
is to attach the microphone to the 
user or to have him carry it. The 
most serious defect in this technique 
is the encumbrance caused by the 
microphone cable. The user must 
move about, dragging the cable after 
him and avoiding entanglements. 

A solution to the problem which 
eliminates these difficulties is the use 
of a miniature radio transmitter 
which can be carried or worn by 
the performer. It was for this pur- 


OSCILLATOR 


AMPLIFIER 


Fig. 1: Basic circuit of two-tube audio and 
three-tube r-f sections of mike's transmitter 


pose that the Shure “Vagabond” sys- 
tem was designed. 

When we set out to design a wire- 
less microphone system, two basic 
avenues of approach lay before us. 
The first was to design a high fre- 
quency system with a large operat- 
ing range which would adequately 
cover Madison Square Garden, or 
Soldiers Field. Such a system must 
necessarily be relatively high pow- 
ered and hence have short battery 
life. It would definitely require a 
Federal license which would greatly 
restrict or even prohibit its use in 
the very applications which we 
wished to reach, namely, general 
public address work, and theater 
and night club entertainment. Fur- 
thermore, those frequency assign- 
ments which might be obtained are 
available on a non-exclusive basis 
and will be subject to greater and 
greater interference as time goes on. 
A final disadvantage of the licensed 
system was the strict technical re- 
quirements imposed by law. These 
requirements would make the de- 
sign of a miniature transmitter more 
difficult and would certainly increase 
its cost. 


Induction System 


The second approach which we 
saw was to design an induction sys- 
tem which would have a relatively 
restricted operating range but would 
require no Federal licensing, and 
hence be available to any and all 
potential users. If such a system 
could be developed to give adequate 
performance, it would offer excellent 
operating economy through pro- 
longed battery life and it would have 
to meet only those technical require- 
ments dictated by satisfactory oper- 
ation. Since it was felt that a prac- 
tical induction system could be de- 
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Microphone System 


allow operation in areas up to 5000 sq. ft. Roving mike 


features include printed circuits and resin casting 
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ceramic microphone cartridge. 


Fig. 3: (r) Performance curves of reactance modulator used in microphone transmitter 


veloped, that approach was chosen 
for the “Vagabond” system. 

Having decided upon a _ non-li- 
censed or induction system, other 
fundamental design decisions had to 
be made. These were the choice of 
the physical form of the transmitter, 
the modulation system to be em- 
ployed, and the operating frequency 
of the system. 

Principally, two physical forms 
were considered for the transmitting 
unit. One form consisted of a pocket- 
size case, containing the transmitter 
and batteries, which could be worn 
concealed about the person of the 
user, and a separate lapel type mi- 
crophone attached to the transmit- 
ter with a cable. 

The second form considered was 
that of a stick type case which would 
contain the microphone, antenna, 
transmitter, and batteries. 


Stick Form Adopted 


The stick form was adopted, as it 
offered several advantages. Being 
completely self-contained, the stick 
mike could readily be handed from 
one person to another, or it could be 
placed in a microphone stand and 
used conventionally. The performer 
would not have to “dress” himself in 
the microphone. Having no intercon- 
necting cables, the self-contained 
unit would not be subject to wear 
and tear and would require less 
maintenance. It was also felt that the 
stick form, being quite similar to 
several conventional microphones in 
appearance and use, would place 
performers at ease and hence would 
be more readily accepted. The only 
manifest disadvantage of the stick 
form was its inability to be concealed 
easily on the person. This was felt 
to be a minor consideration, while 
the ability of one microphone to be 
used by several performers in im- 


mediate succession represented an 
economic advantage as it would re- 


place several wearable units. 
FM Selected 


Two primary considerations led to 
the choice of frequency modulation 
for the “Vagabond” system. Since 
the coupling between the transmit- 
ting and receiving antennas in a 
wireless microphone system will 
vary greatly, some means of assur- 
ing constant overall audio gain is im- 
perative. A FM system was chosen 
as the simplest means of achieving 
this goal. 

Secondly, the desire to obtain the 
best possible signal-to-noise per- 
formance, with a transmitter of lim- 


ited power, again indicated the use 


of FM. A modulation index of at 
least five was set as a goal. 

The carrier frequency chosen for 
the “Vagabond” system was a com- 
promise of opposing factors. To ob- 
tain reasonable performance from a 
miniature transmitting antenna and 
to accommodate the bandwidth re- 
quired by the FM system, it was de- 
sirable to use the highest possible 
carrier frequency. Furthermore, a 
study of the literature on the oc- 
currence of noise throughout the ra- 
dio spectrum indicated that less in- 
terference could be expected at the 
higher frequencies. 

On the other hand, the FCC regu- 
lation governing unlicensed trans- 
mitters limits the radiated field 
strength in inverse proportion to the 
carrier frequency, thus dictating the 
use of the lowest possible frequency. 

A final consideration was the mini- 
mization of interference from other 
transmitters operating on the same 
frequency. This obviated the use of 
the Broadcast, Amateur, Police, and 
Loran bands which lie between 0.5 
and 2.0 mc. In view of all these fac- 
tors, a carrier frequency of approxi- 
mately 2.1 Mc was chosen. 


Design of Transmitter 


Since the feasibility of the entire 
stick design depended on the devel- 
opment of a satisfactory miniature 
antenna, the development of such 
an antenna was undertaken. Cal- 
culation and experiment indicated 
that within practical limits the size 


Fig. 4: (1) Chassis assembly includes printed circuit plates which are soldered 
to component leads and tube socket pins. Fig. 5: (r) After chassis assembly 
is cast in resin, switch, gain control and battery contact assembly are attached 
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WIRELESS MIKE (Continued) 


of the transmitting antenna would 
not affect the performance of an in- 
duction system. Since any antenna 
could be reduced to an equivalent 
magnetic dipole, the only effect of 
size variation was to change the 
power required to produce the de- 
sired field strength. A satisfactory 
ferrite core transmitting inductor 
was developed which was 3 in. long 
and weighed 2 oz. 

Having achieved a practical ferrite 
antenna, a transmitter circuit was 
developed to operate from a 30-volt 
hearing aid battery and a 1.3-volt 
mercury cell. Five subminiature 
tubes were used (Fig. 1). The trans- 
mitter circuit is divided into two sec- 
tions: a two tube audio section and 
a three tube radio frequency section. 


Eliminating Motorboating 


Two tetrode voltage amplifiers are 
cascaded in the audio section to 
obtain a gain of 55 db at 1000 cycles. 
A miniature volume control between 
the two stages allows the gain to be 
adjusted for the desired degree of 
modulation. While the two-stage au- 
dio amplifier alone showed no tend- 
ency toward regeneration without 
any decoupling networks, motor- 
boating at low frequencies occurred 
when it was connected to the reac- 
tance modulator, due to modulation 
of the plate supply voltage. To elimi- 
nate this motorboating, it was neces- 
sary to add a decoupling filter in the 
first audio stage and to restrict the 
low frequency response of the audio 
amplifier as well. 

In order to obtain the best pos- 
sible signal-to-noise ratio in the 
over-all system, an 80 usec pre-em- 


Fig. 6: Elements of ‘‘roving mike” include microphone cartridge, antenna, transmitter and batteries. 


phasis was used in the transmitter 
and a corresponding de-emphasis in 
the receiver. The problem of obtain- 
ing sufficient audio gain together 
with the necessary pre-emphasis was 
solved by providing a microphone 
cartridge of special design, with a 
response which very closely ap- 
proximated the desired pre-emphasis 
curve (Fig. 2). An omnidirectional 
ceramic microphone cartridge was 
used. The choice of such a unit was 
in conformity with present day 
trends in stick microphone design. 

The r-f section of the transmitter 
consists of a self-controlled oscil- 
lator, a reactance modulator, and a 
r-f amplifier (Fig. 1). 

After trying many circuit arrange- 
ments utilizing only two tubes, the 
r-f power amplifier stage was added. 
When only the two tubes were used, 
the oscillator necessarily had to op- 
erate at a higher power level, as its 
plate load was the high Q antenna 
circuit This arrangement had a 
serious weakness. It required ex- 
cessive modulator plate current to 
produce the 2% frequency devi- 
ation required. 


Reactive Current 


In order for a reactance modulator 
to cause a frequency shift of 1%, 
it must produce a reactive current 
which is approximately 2% of the 
magnitude of the circulating cur- 
rent in the oscillator tank circuit. If 
the oscillator tank circuit has a Q of 
50, a typical value in this applica- 
tion, the reactance modulator must 
draw an average ac current equal to 
that of the oscillator and must be 
capable of 100% modulation of that 


current without distortion. This 
means that the modulator must draw 
three or four times as much plate 
current as the oscillator. This was 
obviously impractical, and the use 
of a low power oscillator followed 
by a power amplifier was necessary. 
A further advantage of such an ar- 
rangement was the elimination of 
carrier frequency shift because of 
antenna detuning caused by hand 
capacity. 

A second circuit feature worthy 
of attention is the method of feeding 
signal and bias to the reactance 
modulator grid. Two _ operational 
difficulties are substantially reduced 
by this circuit arrangement. They 
are, first, the amplitude modulation 
of the oscillator due to variable 
loading by the reactance modulator, 
which produces distortion, and sec- 
ond, the carrier frequency shift 
which occurs as the batteries run 
down. 


Single RC Phase Shift 


By obtaining the ac grid voltage 
for the reactance modulator from 
the secondary of the oscillator plate 
transformer, which is connected out 
of phase with the primary, it is pos- 
sible to use a _ single RC phase 
shifting network and obtain a phase 
difference between the modulator 
grid and plate voltages which ex- 
ceeds 90°. The use of a modulator 
grid voltage which is more than 90° 
out of phase with the plate voltage 
causes the reactance modulator to 
appear as a reactance in parallel 
with a negative resistance. This 
negative resistance will vary as the 
voltage on the modulator grid varies, 
and, with proper circuit adjustment, 
can be made to compensate for the 
variable loading of the oscillator by 

(Continued on page 152) 
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Page from an Engineer's Notebook 


No. 25 — Reactance Nomograph 


Easily used graphical structure eliminates maze of crossing scales for solving re- 
actance formulas. Expanded split-scale technique allows high accuracy in frequency 
range of 0.01 cps to 1000 megamegacycles. Extremely wide limits of Land C provided 


By JOSEPH F. SODARO, Registered Engineer, 2924 Selby Ave., Los Angeles 64, Calif. 


RAPHICAL calculators and 
sliderules which solve the re- 
actance formulas are generally 
limited in range or are an overly 
complex maze of crossing scales. In 
some cases folded scales or multiple 
charts are used to obtain extended 
scale limits. As a result these charts 
have scale discontinuities which are 
inconvenient to the user. Such 
shortcomings are overcome in the 
reactance nomograph described in 
this article by the expanded scale 
technique which provides the cov- 
erage of extreme scale limits with- 
out the loss of significant figures. 
The nomograph is shown in Fig. 1. 
All seales increase in value in the 
upward direction with the exception 
of X,. The scale stems are split to 
facilitate reading. On the left-side 
stems are the overall ranges for each 
scale which are useful for rough 
calculations and for the determina- 
tion of magnitude or decimal point 
location. The right-side scale stems 
are expanded cycles which give a 
detailed answer and thus yield the 
significant figures. On these scales 
the inductance (L) limits are from 
0.1 uth to 10.000 henrys, capacitance 
(C) from 0.1 uf to 10,000 uf and 
frequency (f) from 0.01 cps to 1000 
MMC, 


Frequency Scale 


The frequency scale is common to 
the L and C scales. Thus, the left 
side of the chart is for inductive 
reactance calculations and the right 
side is for capacitive reactance cal- 
culations. Since many different 
problems can be solved on this 
nomograph, the problem is desig- 
nated, formulas set forth, and 
graphical construction briefly out- 
lined in Table I. The graphical con- 
struction is shown by the indicator 
line with circles and squares at the 
scale intersections. These symbols 
indicate the entry scales by the in- 
tersections enclosed in circles and 
the answer scale by the intersection 
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enclosed in a square. While these 
are the usual procedures, entry can 
be on any two of the three desig- 
nated scales and the answer read on 


the third. 


Single Setting 


Of course, only magnitude (left- 
side) or expanded (right-side) 
scales may be used for one indicator 
setting. Thus, although the graphical 
construction in Table I does not 


show the split scale stems, it implies 
that similar constructions are re- 
quired for magnitude and significant 
figure determinations. The following 
examples are given to better under- 
stand these procedures: 

Inductive Reactance: Approximate 
the value of inductance on the left- 
side of the L scale and the value of 
frequency on the left-side of the f 
scale. Construct a straight line be- 
tween these points and read approxi- 
mate inductive reactance on the left- 


Fig. 1: Left stems of nomograph’s split scales are overall ranges; right stems for exact figures 
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REACTANCE NOMOGRAPH 


side of the X, scale. Repeat on the 
right-side scale stems to obtain addi- 
tional significant figures, if required. 
For example, determine the induc- 
tive reactance for a 1 mh coil at 1 Mc. 
On left-side scale stems locate 1 mh 
on L and 1 mc on f. Join these points 
with a straight line and estimate 
6000 ohms at the intersection of this 
line with X,. (Remember that these 
are logarithmic scales. Thus, three is 
slightly below the midpoint between 


Fig. 2: Simple RL filter networks provide 3 db 
attenuation at determined cut-off frequency 


division lines.) On right-side scale 
stems locate one on L, one on f and 
join these points with a straight line. 
Read 6.3 at the intersection with the 
X,, scale. Thus, the answer is 6300 
ohms. By comparing the second 
answer with the first and finding 
that these are similar, we can be 
assured that the correct construc- 
tion was made on the right-side 
scale stems. 


(Continued ) 


Capacitive Reactance: First, on 
left-side scale stems, locate the value 
of capacitance on C and frequency 
on f. Join these points with a straight 
line and read capacitive reactance 
at the intersection of this line with 
X.. Repeat using right-side scale 
stems if a more accurate answer is 
needed. As an example determine 
the capacitive reactance of a 3 uuf 
capacitor at 5 mc. Estimate 3 uuf on 
C and 5 mc on f and connect these 
points with a straight line. At the 
intersection of this line with the X, 
scale estimate slightly more than 
10,000 ohms. Repeat this procedure 
on right-side scales and read 1.06. 
Thus, the reactance is 10,600 ohms. 

Inductance-Resistance Filter Cut- 
off: The simple filter networks 
shown in Fig. 2 present a voltage 
attenuation of 3 db (0.707) at the 
cut-off frequency. To determine this 
frequency locate the value of re- 
sistance on the R (or X,,) scale and 
inductance on the L scale. Extend 
the straight line drawn through 
these points until it intersects f. 
Read the 3 db attenuation frequency 
at this intersection. 

Capacitance-Resistance Filter Cut- 
off: The 3 db attenuation frequency 
for the networks shown in Fig. 3 can 
be determined in a similar manner. 


Table I: Equations and graphical construction performed on Fig. 1 for various problems 


PROBLEM EQUATION GRAPHICAL CONSTRUCTION 
he XL f Xc c 
INDUCTIVE REACTANCE Xp = 2ree | 
f Xc C 
CAPACITIVE REACTANCE | 
x 3 
CS 24tc t : | 
tL mR Ff 
INDUCTANCE RESISTANCE R=2rnfLl 
| FILTER CUT-OFF 4 
rsR < 
CAPACITANCE RESISTANCE ? | 
FILTER CUT-OFF 2nfc | ; ’ 
L xX f 
RESONANT INDUCTANCE Xp { 
AND FREQUENCY ~ ont ; \ | 
a Ae 
AL L 
f = 
2nmL 
f X> c 
RESONANT CAPACITANCE iba | 
AND FREQUENCY 2nfXe , 
: f Xo Cc 
f = : 
2m1CX> 
O=INDICATES ENTRY SCALE 
O=INDICATES ANSWER SCALE 
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Locate the capacitance value on C 
and the resistance value on R (or 
X.) and extend a straight line 
through these points to f. Read the 
3 db attenuation frequency at this 
intersection. 

Resonance: If the resonance fre- 
quency and either inductive or 


o—{t5 


R 
R T° 
Fig. 3: Simple RC filter networks provide 3 db 
attenuation at determined cut-off frequency 


capacitive reactance (which are 
considered to be equal at res- 
onance) are given, inductance and 
capacitance can be determined. On 
the other hand, if Fig. 1 is entered 
with resonance frequency reactance 
and either inductance or capacitance, 
the resonance frequency can be de- 
termined. These procedures will be 
briefly described. 

Resonant Inductance and Fre- 
quency: To determine the inductance 
required to resonant a tuned circuit, 
locate the resonant frequency value 
on the f scale and the inductive re- 
actance or capacitive reactance at 
resonance on X,. Connect these 
points and extend the joining 
straight line until it intersects L. 
Read the required inductance at this 
intersection. To determine the res- 
onance frequency enter on L with 
inductance and on X,, with resonant 
reactance. Read resonance frequency 
at the intersection of the indicator 
line with f. 

Resonant Capacitance and Fre- 
quency: Use the same procedures as 
the case above. Enter on X, and f 
scales. Read on the C scale. Enter on 
X,. and C and read on the f scale. 

Many other problems can _ be 
solved on this chart. Those who are 
interested can superimpose time 
constant scales which are simply 
reciprocal frequency scales. Thus, 
1 mc becomes 1 usec, etc. Also, the 
reciprocal of the reactance scales 
are susceptance scales and recipro- 
cal of resistance are conductance 
scales. 

Among the other problems which 
can be solved are equivalent shunt 
and series resistance determination 
of tuned circuits, tuned circuit band- 
pass analysis, high and low-pass 
filter design, bandpass filter design, 
transmission line characteristic im- 
pedance and time delay calculations. 


Wheeler, Harold A., 


“Reactance Chart,” Proc. 
IRE, Dec. 1950. 
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WY using transistors to make a 
diminutive pre-amplifier coupled 
with a high quality magnetic micro- 
phone, Remler Co. Ltd., San Fran- 
cisco, has developed a new combina- 
tion unit yielding improved speech 
intelligibility and reduced noise in 
radio and aircraft public address 
applications through eliminating the 
hazard of misunderstood orders in 
air-to-ground communications. 

The transistors are built into the 
microphone unit in both straight 
microphone and handset applica- 
tions. Units plug directly into ex- 
isting equipment previously using 
carbon button microphones. The re- 
liability of the transistor amplifier, 
plastic seal-coated, has been proved 
by thousands of hours of life tests, 
humidity, hot and cold, and high 
altitude tests. It has also been flight- 
tested by a major airline. The mi- 
crophone itself is the Remler rug- 
gedized unit formerly supplied only 
to the U. S. Navy and merchant 
marine service. This new micro- 
phone is now in production at Rem- 
ler’s San Francisco plant. 

Designed to combine the advan- 
tages of the magnetic and carbon 


Transistor amplifier being held in hand fits 
into mouthpiece of a handset or a microphone 


microphones, the  transistor-mag- 
netic microphone overcomes the dis- 
advantages of both. The noise-free 
fidelity of the rugged magnetic 
type variable-reluctance microphone 
combined with an efficient high gain 
transistor preamplifier permits di- 
rect interchangeability in carbon 
microphone circuits. 

Specifications: Output*—0.778 
vrms at 100 dynes/sq.cm.; Matched 
Impedance—150 ohms, +1 db 50 to 
500 ohms; DC Supply Load—1000 
ohms between 5 & 35 volts dc; Fre- 
quency Response—=6 db 500 to 6000 
cps, 6 db per octave fall off from 500 
CPS. 


RELATIVE OUTPUT POWER 


Transistorized Magnetic Microphone 


- 


| TRANSISTOR MICROPHONE 


| 


20 


400 800 ©1000 


AUDIO FREQUENCY CYCLES 


Performance of the transistor microphone com- 
pared with performance of carbon button type 


Tests: A life test, continuous 
operation at room environment, has 
been in progress for sixteen weeks 
with no depreciation in perform- 
ance. Performance of a test unit was 
not affected after exposure to the 
following environment: —60° F for 
5 hrs; +160° F for 3 hrs; +125° F 
for 3 hrs; simulated altitude of 50,- 
000 ft. and relative humidity of 95- 
100% at -+-122° F for 96 hrs. In addi- 
tion, approximately 1,000 hrs. on 
regular service with a major airline. 


* At nominal supply voltage of 27.5 vdc 
Output down 2db at 15 volts, 4db at 10 
volts, lldb at 5 volts. 


Electro-Optical Image Processing System 


HE National Bureau of Stand- 

ards has recently constructed an 
experimental optico-electronic sys- 
tem that will facilitate the study of 
visual perception and recognition of 
patterns and also promises to have 
a number of useful engineering ap- 
plications, including TV, radar and 
computers. The device was devel- 
oped by H. M. Joseph of the Bu- 
reau’s. electronic instrumentation 
laboratory in consultation with Dr. 
L. S. G. Kovasznay, Johns Hopkins 
Univ. This device can clarify 
blurred images or produce outline 
pictures and line drawings from half 
tone photographs. 


Negative Picture 


In operation (Fig. 1), moving spot 
on the cathode-ray tube scanner is 
focussed on the transparency. The 
light through the transparency im- 
pinges on the phototube which con- 
verts the changes in light intensity 
into electrical signals. These video 
signals are amplified and applied to 
the scanning tube intensity grid, thus 
reducing the light intensity of the 
spot and producing a negative pic- 
ture on the scanning tube screen. 
The negative feedback obtained in 
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Light from scanner spot passes through transparency and impinges on phototube. Resulting video 
signals are amplified and applied to scanning grid to produce negative picture on screen 


this way improves the tonal rendi- 
tion of the picture. The same signals 
are also applied to another amplifier 
and the resulting signal is used to 
control a monitor cathode-ray tube 
which reproduces the same picture. 
Altering the monitor for the image 
processing is accomplished by intro- 


ducing modifying circuits between 
the phototube and the monitor. This 
freedom to modify the picture on 
the monitor is the essence of the sys- 
tem. 

Any scanning pattern may be 
used, but it greatly simplifies the 

(Continued on page 187) 


CUES for BROADCASTERS 


Practical ways of improving station operation and efficiency 


Transmitter Failure 
Alarm and Monitor 


CHARLES M. SPARKS, Chief En- 
gineer, WCRS, Greenwood, S.C. 


ed easily-built and fool-proof 
unit for sounding an alarm 
when the transmitter carrier fails 
for any reason, also drives a speaker 
for monitoring purposes in the 
transmitter room or shop, and al- 
though its volume is limited, it is 
entirely adequate for the average 
room. By using a suitable matching 
transformer at T1 this unit will sup- 
ply a 500-ohm audio output which 
is of proper level to feed into a 
telephone line and thus back to the 
studio, where it may be fed into 
the studio monitor amplifiers. Thus 
a transmitter failure will instantly 
kill the studio monitor speakers, a 
very desirable feature especially if 
remote control operation is used. 

L1, Cl, and the pick-up antenna 
resonate at the carrier frequency, 
the r-f is detected by the 1N34, 
and the resulting voltage operates 
the plate relay Kl and _ flows 
through the primary of the output 
transformer Tl, driving a 6-in. PM 
speaker. If a 500-ohm_ audio 
output is desired instead of a 
speaker, a 500-ohm to 500-ohm 
matching transformer should be 
used at Tl. An output level of ap- 
proximately plus ten VU will be 
available, which if desired may be 
fed through a ten db pad before con- 
necting to a telephone line. The re- 
lay used is a Potter Brumfield 
LM-5, 5000-ohm coil with SPDT 
contacts, which are connected to op- 
erate as a normally closed relay. 
Thus the rectified carrier voltage 
holds the contacts open until the 
carrier fails, then the contacts close, 
sounding an alarm bell or buzzer. 

The pick-up antenna _ require- 
ments will depend on the strength 
of the r-f field. All that is needed is 
enough r-f to register about 5 ma. 
on the meter, M1 when the tuned 
circuit is resonated. The entire unit 
is so small that it could be mounted 
inside the transmitter or antenna 
tuning unit, in which case no pick- 
up antenna should be required. A 
more sensitive relay could be used, 
which would of course reduce the 
amount of r-f required, but the 
speaker volume would also be re- 
duced. C2 increases speaker volume 
and improves relay operation. 
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Simple and foolproof monitor and transmitter failure alarm also kills studio speakers 


The primary impedance of T1 is 
500 ohms, the secondary being 
t-ohm for the speaker voice coil or 
500 ohms for other purposes. The 
meter M1 is a de milliammeter hav- 
ing a scale of 0-10. In locations 
where the transmitter and studios 
are combined in one building, this 
meter may be mounted in the con- 
trol room in order to give the op- 
erator additional visual indication of 
the presence of the transmitter car- 
rier. It will also indicate if the op- 
erating power is approximately 
correct. 


Harmonic Suppression 


EDWARD J. WHITE, 136 Woodlawn 
St., Chicopee Falls, Mass. 


FTER many years of proper op- 

eration, the Western Electric 
310B transmitter at Radio Station 
WMAS developed strong second 
harmonic radiation, and was 
promptly reported by an FCC 
monitoring station. Several tests 
and inspections confirmed the fact 
that no component transmitter part 
was defective and the transmission 
line/antenna circuit was operating 
properly. The 310B transmitter had 


a harmonic suppression filter. 
(Variocoupler L21A) Additional fil- 
ters installed in the final plate leads 
suppressed the harmonic but the 
normal plate circuit loading was af- 
fected. After several trap insertions 
it was finally decided that an ab- 
sorption wave trap coupled tightly 
to the final tank was effective. Size 
and adjustment of the coil are criti- 
cal. No difference was noted in per- 
formance when the trap was 
grounded. An absorption wave me- 
ter was used to determine the effec- 
tiveness of experimental trap place- 
ments. Use of this meter was mis- 
leading, since it indicated harmonic 
suppression when used in the trans- 
mitter room but an additional check 
with a selective receiver at a point 
three miles distant proved the wave 
meter to be incorrect. 

Before correction, the second 
harmonic signal strength at the 
three mile check point was 30db 
over S9 in the early morning 
(6 AM), dropping into the noise 
level of approximately S3, by 9 AM 
on an SX24 receiver. The trap con- 
denser is a Barker and Williamson 
JCXI100E, the inductance wound 


with 12 turns #14 wire. 


12 turns of No. 14 wire around final tank and tuned provide efficient 2nd, harmonic trap 
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Heat Pays Off 


ERNEST G. UNDERWOOD, Chief 
Engineer, KF RC, San 
Francisco 9, Calif. 


URING the war, when vacuum 

tubes were hard to procure, 
high voltage mercury vapor rectifier 
tubes posed a problem. KFRC accu- 
mulated many 12 KV mercury va- 
por rectifier tubes that were re- 
moved from service due to repeated 
are-backs. 

The problem was, what to do with 
many apparently usable rectifier 
tubes? Apparently the problem was 
tied to the fact that when the sta- 
tion was shut down at midnight, the 
transmitting equipment cooled down 
to such an extent, that by 5:30 a.m., 
when the transmitter was started 
for warm-up, they were uncomfort- 
ably cold. This condition had caused 
no difficulty with pre-war mercury 
vapor tubes, but was presumed to 
be causing the difficulties with tubes 
of war time and post-war manu- 
facture. 

A 1500 watt electric heater was 
installed in the transmitting, recti- 
fier and generator rooms. These 
heaters were turned on at midnight 
when the station was shut down. 
Use of these heaters resulted in the 
temperature of the three rooms 
staying between 68 and 72° F. 
throughout the night. 

Since the installation of the heat- 
ers the accumulated stock of war- 
time 12 KV mercury vapor rectifi- 
ers has been exhausted. Normal life 
was obtained from tubes considered 
“questionable.” Arc-backs in the 12 
KV rectifier are now exceedingly 
rare. The smaller mercury vapor 
rectifiers give more _ staisfactory 
service as well. 

Component failure in the trans- 
mitter is practically non-existent. 
The constant temperature main- 
tained during “off the air” hours 
rrevents the equipment from cool- 
ing down completely. 


Clock Synchronization 


FRANCIS J. BOCK, Chief Engineer, 
WJVA, South Bend, Ind. 


ECAUSE our clocks did not 

maintain accurate time, we de- 
cided to install five IBM clocks, op- 
erating from 110 v. ac with an auto- 
matic reset arrangement built into 
them. This means that if clocks are 
fast or slow, they can be adjusted 
to correct time by using a reset 
switch. Then we incorporated a 
short wave receiver into the system 
with the proper antenna to tune in 
WWYV on 2.5, 5, and 10 MC. Now we 
can set all our clocks the moment 
we receive the WWV time signal. 
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Multiple Echo Effects 


BOB CROSSTHWAITE, Chief Engi- 
neer, KWYO, Sheridan, Wyo. 


oo interesting multiple echo 
effects can be produced by using 
a tape recorder with an added, ad- 
justable playback head and an 
amplifier. 

The amplified, delayed output of 
the adjustable pickup head is fed 
back in parallel with the input to 
the tape recorder amplifier to pro- 
duce the echo. Various results can 


Delayed output from tape recorder produces 
variable echo effect by use of extra bead 


be obtained by changing the spacing 
of the adjustable head and the gain 
of its amplifier. It was found neces- 
sary to operate a Magnecorder 
PT6-AH recorder at a speed of 
15 in./sec. because cf the mechanical 
difficulty of obtaining the close spac- 
ing required at a speed of 7% in./sec. 
A Brush Soundmirror record-repro- 
duce head was used as the adjustable 
pickup. Its flat base is easy to clamp 
to a supporting metal strip. 

When a Magnecorder PT6 re- 
corder-amplifier combination is used 
simultaneous use of the echo effect 
can be obtained by feeding the out- 
put of the monitoring jack into a 
bridging amplifier. Since the delayed 
output is in parallel with the re- 


corder input, the program source 
has to be isolated to prevent con- 
tinuous echoes. 


In the case of a rack-mounted 
PT6 unit, the adjustable head may be 
mounted rather easily by using two 
1” metal strips. The horizontal strip 
is fastened with screws and suitable 
spacers into the holes normally oc- 
cupied by the two top thumb-screws 
The vertical support is bolted to this 
strip and the head clamped in place 


Automatic Remote 
Amplifier Setup 


HENRY C. LOVELL, Chief Engi- 
neer, WHIR, Danville, Ky. 


\ ANY stations carry Sunday 
1 church broadcasts. The setup 
described below eliminates the Sun- 
day trip to turn the amplifier on 
and off. Equipment can be installed 
on Saturdays. One mike is placed 
in the church, and the task of riding 
gain is left to the studio operator 
Time switches costing less than 
ten dollars, will turn equipment on 
and off once in 24 hours—or many 
times with addition of trippers. Cer- 
tain models will skip any days de- 
sired. If a check on the line is not 


Sed 


Time switch controls remote amplifier a and 
provides tone source as “‘OK"’ signal 


desired, the time switch used with 
the amplifier will suffice. For a con- 
stant check on the line, an easily 
built tone oscillator such as de- 
scribed in TeLe-Tecu (Mar. ’53, p. 
87) or (Jan. 751, p. 38) and a DPDT 
(Continued on page 114) 


IBM ciock corrector circuit manually controlled by WWYV signals provides accuracy 
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Design Criteria for Transistor 


Development of general theory overcomes shortcom- 


ings of elementary design principles. Differences be- 


tween vacuum tubes and junction transistors clarified 


By Dr. S.K. GHANDHL., Electronics Laboratory, General Electric Co., Syracuse, N.Y. 


T HE transistor art has now 
reached a stage where it is pos- 
sible to secure any practical value of 
amplification. It is at this stage that 
properties such as stability and free- 
dom from nonlinearities begin to as- 
sume increasing importance. The use 
of feedback methods, specifically de- 
generative feedback methods where 
amplifier gain is traded for one or 
more of the other desirable prop- 
erties, thus becomes a very attrac- 
tive proposition. 

Perhaps the most important dif- 
ference between transistors and 
vacuum tubes is that, whereas the 
maximum available power gain of a 
transistor is about 40 db, that of a 
vacuum tube operating over the 
same frequency range is consider- 
ably higher. A consequence of this is 
that the design of a tube amplifier 
may be taken up as the design of a 
voltage amplifier, with all the net- 
works designed on a voltage transfer 
basis, and the entire burden of power 
amplification left to the output stage 
which is designed to transfer power 
into the load efficiently. With a 
transistor amplifier, each stage must 
be designed for power transfer. 


Feedback Loops 


A second difference is that, where- 
as a vacuum tube is a voltage ac- 
tuated element, a transistor is a 
power actuated device. Thus voltage 
must be fed back in tube circuits, 
and power in transistor circuits. This 
affects the impedance level of the 
feedback loops. In vacuum tube am- 
plifiers it is usually possible to de- 
sign a feedback loop at such an im- 
pedance level that it neither loads 
the output circuit appreciably, nor 
has an appreciable transmission in 
the forward direction. This is usually 
not true for transistor amplifiers. 
Furthermore, the application of feed- 
back around a transistor output 
stage will reduce the power avail- 
able to the load; this is usually not 
the case in vacuum tube amplifiers 
employing feedback. 
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In developing an elementary the- 
ory of feedback, it is necessary to 
make use of the fact that a transistor 
may be approximately represented 
as a current actuated device. The 
simple feedback configuration then 
takes the form of an amplifier with 
a current ratio A°, between the in- 
put and output terminals of which is 
connected a four terminal network, 
as in Fig. 1. 


Let y = percentage of output current 
fed back to the network. 
8 = percentage of output current 
fed back to the input of the 
amplifier. 


Then, 
1, = A% (1—y) 
1 1, + A°Bi 
\W he nce, 
o adel @ 
\ —e (1) 
1—A°s8 
In commonly encountered circuits 
ly/Bl=1; 


since the effect of y is to reduce the 
gain, it is usual to assume a two 
terminal network for the feedback. 


With such a network, 8} =y, and 
A° (1—8) 

A; =- (2) 
1 — A® 


By direct comparison with the well 
known equation for a vacuum tube 
feedback amplifier, we note the in- 
clusion of the multiplying factor 
(1 — 8). This is due to the loading ef- 
fect of the 8 loop on the amplifier.. 

For amplifiers with large amounts 
of feedback, 

|A°s|> 1, 


W he nce 


cu 4 
wa 


Thus the current ratio of such an 
amplifier is determined by the trans- 
mission through the 6 loop. 

The effect of feedback on the pa- 
rameter stability is obtained as fol- 
lows: 

ip A° (1-68) 


1j 1 — Ag 


ae a 
Kw 
a 
Bi A°vi 


Fig, 1: Simple feedback circuit 


4.4 


. 
oe 12<— 


e| (Y) le.Sy 
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Fig. 4: Analysis of feedback amplifier 


— 


Fig. 7a: Grounded emitter with feedback 


whence 

di, I dA° 

i, Li—ace| Ae 
dA’/A° is the relative change in the 
current ratio without feedback due 
to a change in the transistor param- 
eters, and di,/i, is the relative 
change with feedback. Thus the ap- 
plication of feedback modifies the 
variation of the current ratio by the 
factor 1/(1 — A°8). 

A simplified stability criterion fol- 
lows, by direct analogy with the Ny- 
quist criterion: If a plot of —A° is 
made in the complex —A° plane, 
the system is unstable if the plot 
encloses the critical point 


—1 + 30. 

In order to plot the —A’°$ locus, 
it is necessary to know the behavior 
of the transistor at frequencies in- 
side as well as outside the range of 
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Feedback Amplifiers 
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Fig. 2: Plot of alpha in alpha plane 


Fig. 3: High frequency behavior of Z- 


Fig. 5: Transistor equivalent circuit 


Fig. 6: Transistor short circuit bypass 


ro 
©. 


Fig. 7b: Redrawn equivalent circuit 


yperation of the amplifier. At fre- 
juencies where transit time effects 
ecome apparent, it becomes ex- 
eedingly difficult to define the tran- 
istor behavior by simple mathe- 
natical expressions. In most cases, 
t is sufficient to make a stability 
nalysis using approximate formulae 
or the high frequency effects, and 
hen to make qualitative adjust- 
1ents to the analysis. 

Fig. 2 shows a plot of a in the 
-plane. A plot of 


ao/(1 + Tap) 
s also shown (dashed line) for com- 
arison. 
s the angular frequency at which a 
; 3 db down from its low frequency 
alue of 


as, and Tg is given by 1/wao. 
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Fig. 8: Cascaded grounded emitter stages 


the collector resistance fall off with 
frequency. Fig. 3 shows the high 
frequency behavior of z,.. An ap- 
proximate representation, r,/(1+ 
T.p) is given in dashed line, and is 
that formed by a parallel R-C net- 
work with time constant T.. 


Theory Assumptions 


It is interesting to investigate the 
assumptions made in the elementary 
theory. 

(a) Loading effect of the feedback 
loop on A°® is neglected. As men- 
tioned earlier, the impedance level 
at which the feedback loop of vac- 
uum tube amplifiers is designed is 
often such that this loading effect 
is negligible. 

(b) The input impedance of the 
amplifier is neglected in computing 
the value of §. Since 6 is a function 
of both the load impedance and the 
(Continued on page 158) 


impedance of the network seen 
from the load end, and since this 
latter is in itself a function of 
an accurate computation of this 
quantity leads to considerable com- 
plication. An approximate value for 
) may be obtained if the input im- 
pedance of the amplifier is neg- 
lected in the computation 

(c) Direct transmission through 
the feedback loop is neglected. If 
the input impedance of the ampli- 
fier without feedback is neglected, 
this direct transmission is not pres- 
ent. An estimate of the effect of this 
direct transmission may be made if 
the input impedance is neglected in 
the computation of $8 alone. The 
loading effect of the feedback loop 
on A°® can be taken into considera- 
tion by redefining A’ as the current 
ratio of the amplifier without feed- 
back, when terminated in a parallel 
combination of the load and the 
short circuit impedance of the feed- 
back loop. 


Analysis Procedure 


The analysis is made as follows. 
Fig. 4 shows a feedback amplifier. 
Let the y matrix for the amplifier be 


fs m1 og 
Ls he 


and let A* be the determinant of the 
array. 

For the feedback loop, we have 
the matrix 


and let A be the determinant of the 
array. Then the current ratio of the 
combination is given by 


\ _ (3) 
! (vutY) yz 
Current ratio for the amplifier with- 
out feedback, but with a load of 
y: + Y is given by 


The feedback factor is given ap- 
proximately by 


Whence 


j yer magnetron, used in military, 
industrial and scientific applica- 
tions, requires special attention in its 
manufacturing and testing. Among 
these important requirements are 
the factors affecting magnetron’s 
stability, which may be tested by 
means of the Magnetron Stability 
Tester. 

The exterior view of a magnetron 
stability tester is shown in Fig. 1 and 
the essential parts are given in Fig. 2. 
The tester will be used with the same 
power supply and modulator that is 
used in the radar set so as to ap- 
proach as close as possible the actual 
operational condition of the magne- 
tron. Special attention must be paid 
to the interconnections between the 
radar pulser—modulator—amplifier 
and magnetron stability tester. This 
requires the practical and construc- 
tive investigation of the short inter- 
connections between radar set and 
magnetron stability tester, investiga- 
tion of special cable for the high volt- 
age, etc. 

The left hand side of the apparatus 
is occupied by a section with safety 
interlock for the testing of different 
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kinds of magnetrons and different 
bands of frequencies. This section of 
the magnetron stability tester should 
be located as close as possible to the 
radar set. It has the necessary meas- 
uring apparatus to measure variable 
de and pulsed currents of anodes and 
filaments of a magnetron and a flux- 
meter to measure the magnetic field 
of the magnetron. 

The central and right-hand side of 
the apparatus is occupied by a slotted 
line and dummy terminal load with 
the associated measuring apparatus: 
standing wave detector, thermistor 
bridge, frequency meter, spectrum 
analyzer and output power meter. 

The magnetron stability tester, 
especially this section of the appara- 
tus, permits the different factors, or 
special criteria, of a magnetron’s sta- 
bility itself and the influence of input 
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Magnetron 


MAGNETRON 
TESTING SAFETY 
LOCKED DOOR 


SWITCH, 
FUSE,SIGNAL 
LAMP. ETC. 


SLOTTED LINE —— 


SYNCHROSCOPE epoaeniainael 
OUTPUT & FREQ. METERS 


DC & PULSED VOLT METER, 
I METER, FLUX METER, 
T°? METER 


ee 


RADAR MT | 


POWER SUPPLY AND 
MODULATOR 


Fig. 1: Exterior view of magnetron stability tester and associated equipment 


and output circuits on this stability, 
to be determined. 


Magnetron Stability Factors 


The stability of a magnetron is 
determined as a change in magnetron 
operating characteristics against 
changes in input and output condi- 
tions. It is desirable to attain both 
high efficiency (or output power) and 
high frequency stability against 
changes in load and changes in in- 
put conditions. 


Frequency Stability 


For any given frequency the mag- 
netron’s impedance or ratio 1/L/C 
determines the efficiency and fre- 
quency stability. The efficiency with 
which a magnetron converts the in- 
put power into r-f power at the out- 
put is given by 


power input, 


where n is the product Te a or 
Ne — Circuit efficiency 
ne — electronic efficiency 


The losses arise from the bombard- 
ment of the anode of magnetron by 
the electrons and from the circulating 
r-f currents producing r-f losses in 
the copper and other materials of the 
magnetron. 


TELE-TECH 


The efficiency, especially circuit 
efficiency y,., is affected by the impe- 
dance of the magnetron. It is highest 
in a high impedance magnetron, but 
the electronic efficiency depends on 
the r-f voltage across the magnetron 
gap; the maximum », occurs at a 
lowest r-f voltage for a _ given 
power output. This reduction of the 
r-f voltage can be produced by de- 
creasing the magnetron impedance 

V/ 1/C 

or by coupling the magnetron tightly 
to the load. Heavy loading, ie., closer 
coupling between the load and mag- 
netron, increases the efficiency but 
reduces the frequency stability. The 
high impedance magnetron acts in 
the same way and has less stability 
against load changes than a low im- 
pedance magnetron. 


Overall Efficiencies 


These general conditions of stabil- 
ity of a magnetron must apply for a 
large number of magnetrons, rang- 
ing in frequencies from 30 to 30,000 
Mc and in power output from 30 to 
1000 watts CW operation, or from 1 t 
3000 kw pulsed power. The working 
voltage range extends from about 
500 to 50,000 v. The overall efficien- 
cies of most existing magnetrons aré 
in the range of 30 to 60% and must 
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STANDING WAVE 
MAGNETIC DETECTOR 
FIELD METER 


THERMISTOR 
BRIOGE 


SLOTTED LINE 


FREQUENCY METER OR 


SPECTRUM ANALYZER 


lability Tester 


( MAGNETIC FIELO 
\ --~-~ GAUSS ) 
eal OVERALL 
5 FF 
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(PULSES) 
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—————_ “REPETITION, @ SETTING OF THE TUNER 


Fig. 2: (1) Equipment set-up for studying operating conditions of a magnetron. Fig. 3: 
(r) Magnetron performance chart at constant load, pulse duration and pulse repetition 


PULSER MAGNETRON 


CRT | 


VOLTAGE 
DIVIDER 


a 


V, I, OSCILLOSCOPE 


———_—> 
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Fig. 4: (I) Circuit to determine starting. Fig. 5: (r) (a) Normal, (b) misfire, and (c) are at start 


System employs same power supply and modu- 
lator as that used in radar set. Tests show how 
to avoid mode jump, misfiring and sparking 


perate for the pulse duration from 
).1 to 10 us under a variety of duty 


-atios. 


With the magnetron stability tester 

iay be measured the following sta- 
lity factors of a magnetron: 

The Performance Chart: The rela- 
ionship among H.V.L.P. and i (or f,) 
wr constant load determines the 
erformance chart of a magnetron 
see Fig. 3). 

The performance chart is the most 
seful presentation of the operating 
haracteristics of a magnetron and 
1y change in the chart indicates the 
stability of a magnetron. The study 
f this chart is especially very useful 
) determine the causitive factor of 

isfiring. The rate of buildup of 

cillations in the magnetron depends 

‘t only upon the circuit character- 
tics, but also upon the electronic be- 

ivior with increasing de and r-f 

Itage. 

An increase in the load results in 

increase of circuit conductance 
) and in a decrease of oscillations 
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buildup, which are inversely propor- 
tional to Q and i. 

The correct starting of a magne- 
tron, for example, in the t—mode is 
possible only for a limited range of 
voltage near that which provides 
synchronism between the electron 
motion and the rotating field pattern 
of a magnetron. This can be deter- 
mined from the performance chart 
using an oscilloscope, whose vertical 
deflection is proportional to de volt- 
age and whose horizontal deflection 
is proportional to de current. The 
special device for this observation 
may be installed also in the magne- 
tron stability tester, as shown in 
Fig. 4. 


Intensity Modulation 


The CRT tube plots voltage against 
current automatically. To make ar- 
rangement practical, the CRT tube 
must be intensity modulated, some- 
what as in the synchroscope. 

In Fig. 5 are shown: 


(a) the normal starting of a mag- 

netron in the m-mode. 

(b) the “misfiring” of a magne- 

tron. 

The “misfiring” also is generally 
attributable to failure to start in the 
lower voltage mode and in many 
cases can be eliminated by suffi- 
ciently reducing the rate at which 
voltage is applied to the magnetron. 

The misfiring and instability can be 
produced also by sparking (c), which 
is an internal discharge in the magne- 
tron which arises as a consequence 
of the generation of bursts of gas 
within the tube. To avoid this, the 
magnetron must be operated under 
conditions that do not exceed specifi- 
cations. Special attention must be 
paid to avoid overworking of the 
cathode, operating instructions for 
reduction of the heater voltage dur- 
ing oscillation should be exactly 
followed. 

The mode shift in a pulsed magne- 
tron or “mode jump,” i.e., sudden 
change from one mode to another, is 
shown in Fig. 6, and is generally in- 
fluenced by instability of the power 
supply. A small increase in supply 
voltage may cause the shift to lower 
current oscillation. Very small 
changes in anode potential produce 
large changes in anode current. For 
example, a 4J31 magnetron at H 
equal 2300 gauss changes its anode 
voltage from 20 kv to 22.5 kv which 
causes a change in current from 20 to 
50 amps. 

The proportion of the number of 
pulses in the respective modes of 
oscillation changes with power sup- 


Fig. 6: Mode shift in pulsed magnetron may be 
caused by a small increase in supply voltage 


ply voltage and indicated in Fig. 7 
for the “mode skip.” 

To avoid all these phenomena, the 
control of a power supply must be 
such that no change occurs in its out- 
put. According to all these consid- 
erations it should be possible to re- 
duce the tendency toward misfiring 
by: 

(1) increasing the amplitude of the 

(Continued on page 164) 
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oe reduction of the multitude of 
special methods used for reactive, 
passive broadband technique to a few 
basic relations, provides a powerful 
tool for treating broadband problems 
systematically. 

Fig. 1 signifies the need for wide- 
band matching by representing the 
power transfer efficiency as function 
of the transmission line attenuation 
and with the load VSWR as para- 
meter. The diagram is premised on 
input matching equal to Z, of the 
line.? 

The bandwidth over which the 
minimizing of the VSWR can be ac- 
complished, is limited by a certain, 
yet inevitable property of electrical 
networks. This intrinsic property can 
be expressed in several ways that are 
consubstantial and wholly equiva- 
lent: 

For two poles: 

(a) Any non-dissipative, passive 
reactance X has the funda- 
mental behavior dX/df > O 
(except of poles). This is 
Foster’s reactance theorem.. 

(b) Another expression for this 
behavior is that no negative 
L or C exists as a physical 
entity. 


(c) In the complex impedance 
plane, physically realizable 
two poles describe curvatures 
that are clockwise progres- 
sing for increasing frequency. 

For four poles: 

(a) Foster’s reactance theorem 
was extended to n-pair term- 
inals by Cauer.‘ The special 
case of four poles is treated by 
Guillemin.’ This extension 
states that the elements of the 
impedance matrix are prin- 
cipally similar reactance func- 
tions as found for two poles. 

(b) The input impedances of arbi- 
trarily terminated four poles 
show the same well-known 
tendency of clockwise progres- 
sion with increasing frequency 
as do two poles. 

The significance of this restriction 
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Passive Broadband 


will become particularly clear in the 
section on anomalous dispersion. 
Altogether, it will soon become ob- 
vious that broadbanding is an “un- 
natural” correction of a natural be- 
havior; that is, this correction will 
only be possible within certain limits. 


Desirable Load Characteristics 


The first prerequisite and the con- 
dition for all further procedures of 
broadband technique is to have a 
load as “flat” as possible. A load hav- 
ing a low Q will ab initio introduce 
a low VSWR. In the particular case 
of antennas, the attenuation exerted 
by the radiation must be high. High 
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lv 
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Fig. 1: Power transfer efficiency of lines 
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Fig. 2: Input impedance of round dipoles of 
different thickness, equal electrical length 


Fig. 3: Influence of configuration in  neigh- 
borhood of feeding point on input impedance 
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radiation attenuation, e.g., for di- 
poles is reached by choosing a low 
characteristic impedance of the an- 
tenna. That means that one must us¢« 
thick dipoles as illustrated in Fig 2 

Nils E. Lindenblad® went even fur- 
ther in his tendency by a judicious 
choice of the shape of the antenna 
In the equivalent circuit of the di- 
pole he makes the attenuation 
R/2Z = 0.5 for the inductive branch 
and 0.5 for the capacitive branch thus 
providing theoretically a frequency 
independent dipole impedance (ap- 
plication of Boucherot circuit). Of 
special importance is the configura- 
tion of the antenna in the neighbor- 
hood of the feeding point. For 


(a) 


simple input 
z Zz z compensetion 
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simple output 
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Fig. 4: Compensated A/4 transformers 


Fig. 5: Compensation for maximum bandwidth 
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~ Design Techniques 


Broadband circuit design is facilitated by classifica- 


tion of many methods in use. Reactive and linear 
elements, and bidirectional fourpoles are analyzed 


instance, changing the leaflike an- 
tenna 1 to a circular antenna 2 ef- 
fects an essential shrinking of the 
impedance curve (Fig. 3). 

The anomalous behavior of radia- 
tion coupling can be used to contract 
the input impedance curve of anten- 
nas with refiectors to a considerable 
degree, when the distance of the re- 
flector is properly chosen. A simple 
rule of thumb, applying to dipoles 
or dipole pairs in front of plane re- 
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flectors, is to make the reflector dis- 
tance |. instead of 44 of the mean 


wavelength in order to get the best 
broadbanding effect. 


Broadbanding Procedures 


Compensation: Series- and anti- 
resonance circuits have opposite 
phase characteristics. Hence, in the 
neighborhood of a series resonance 


point (1/4 antenna) the reactance 


can be compensated by parallel con- 
nection of an antiresonance circuit of 
a certain 


VL/C 


In the region of an antiresonance 
point (A/2 antenna) compensation is 
possible by series connection of a 


series resonance circuit of a certain 
VL/C 


The limit of compensation is given 
by Foster’s reactance theorem. With 
the assumption that the resistive 
component is constant, the limits of 
compensation are given by 


f {:)/fife < 2/rQ 


where Q is the figure of merit of the 
equivalent circuit of the antenna. 

Reactance compensation of )/2 di- 
If X 


tance to be compensated and Z. the 


poles: is the maximum reac- 


Fig. 6: Maximum transformer ratio vs. frequency 
range for transformers, allowing 10% mismatch 


Fig. 9: Process of phase regression 


Fig. 7: Curve contraction by a line which is 
h/2 long, and has characteristic impedance 7, 
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Fig. 10: Construction of simple and double quarter-wave transformers 
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Fig. 8: Effect of parallel reactance 


Fig. 12: Mechanism of line transformer 
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BROADBAND DESIGN TECHNIQUES 


(Continued ) 


TABLE 1: COMPENSATION OF SIMPLE , 4 TRANSFORMERS 


(a) No mismatch at the band mean 


(b) Compensation for maximum bandwidth 


simple compensation Z ae S74 ZN L VZiLe Zo N 
at input 
Z Z,(N; —1) Z Z./(N5 — 1) 
simple compensation Z. VZi2 ZN Z V2 Z. N 
at output 
, Z Z, (N ] ’ Z,(N, — 1) 
double Z Z.N Z Z./N 
compensation 
| Z Z.IN| —1)/2 
i Z,2, (No —1) 
Z V2.2 V 2,2, 
simple Z Z.N, ym Z Zo No vm 
compensation 
Ee Z,N5 (m 1 Z Z,(m 1),/N 
m,, can be calculated from: 
q tan® |(2 2) ( Af f,) (m 1m.) (Nj —m,) 


double 


z. Z.k(Nom 1) 2 


compensation 


Z,, = 22, 


(Nom 1) 


input Z, 


output Zz, 


auxiliary equations 


k q(N m 


q 2 |(m. 


] 


1) 2 i+«¢ 


) (Nom 1) 


pensating 
tions hold: 


X L(x 


X, Z 


x: At /t 


characteristic impedance of the com- 
line, 


the following rela- 
At /f 

Kor an open Ao/4 lin 

kor ashorted A»/2 lin 


These equations hold for small de- 
tuning Af; for large one’s tan func- 


tions have to be used. 


Susceptance compensation of )/4 


dipoles 


=) ~ °o > 
© nm 1 OA 
SSS > 


Here the compensation has 


to be done by parallel connection of 
a shorted i,/4 or open 4,,/2 line of the 
characteristic impedance Z,. The 
susceptance to be compensated is 
} 1 /Z, w/2) At/t 

Kor a shorted Xy/4 line 
} 1/Z.) (w) Af/f 


For an open \,/2 line 


Compensation of simple i/4 trans- 
formers: The well-known }/4 trans- 
formers hold only for one frequency. 


Position 


Broadbanding can easily be achieved 
by compensation. Two assumptions 


are made: 

(1) The load Z, is a pure resistance 
R, (at least at the mean fre- 
quency ). 

(2) The transformed ratio N, (index 
‘“o” means mean frequency) is 
in terms of the voltage. Hence 
the resistances are transformed 
by N,” or 1/N,* respectively. N, 
is always chosen in such a way 
that N.? > 1. 

The following nomenclature is 

used: 

Z characteristic impedance of 
the transforming i/4 line. 

Z characteristic impedance of 
the open compensating )/4 
line at the end of the higher 
resistance load of the trans- 
former. 

Z characteristic impedance of 


the shorted 4/4 line that 
compensates in parallel con- 
nection at the low imped- 


ance end of the trans- 
former. 
m,, VSWR for the band mean 


when maximum bandwidth 
is tried for. 


Z input impedance. 
Z., output impedance. 


Fig. 4 explains the arrangement of 
the compensating elements. For the 
simple 4/4 transformer the following 
equations are applicable: 

Li>Z::72, VZi2, = Z,N 
Zi<2,: 4, VZ:Z. = Z,/N 

The possibilities and relations of 
compensating simple A/4_ trans- 
formers are marshalled in table 1. 
The upper part of the table refers to 
cases where no mismatch is intro- 
duced at the mean frequency. The 
lower part of Table I treats the com- 
pensation for maximum bandwidth. 
Fig. 5 explains how this is achieved 
by allowing the same mismatch m, 
for the mean frequency and for the 
limiting frequencies. 

(Continued on page 116) 


Fig. 13: (1) Diagram for simple line transformer. Fig. 14: (r) Schedule for point-by-point matching of line transformers 
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Circuit design problems are overcome to 


UHF-VHF Printed Circuit Diplexer 


provide almost flat response over complete | vs 


range of TV frequencies. Installation of 
antenna-receiver combinations facilitated 


By ANSEL GERE 
Gabriel Laboratories 
135 Crescent Rd. 
Veedham Heights 94, Mass. 


N areas where both UHF and VHF 

TV reception exist, three distinct 
intenna-receiver combinations will 
ve used. Namely: 

l. The use of separate antennas 
ind separate receivers for UHF and 
VHF. 

2. The use of a single antenna for 
oth UHF and VHF, but separate 
eceivers, e.g.,a VHF receiver and a 
JHF converter. 

3. The use of separate antennas, 
tut a single receiver. 

With both separate antennas and 
separate receivers, the use of sepa- 
ate transmission lines produces two 
listinct systems, and no problems 
irise. However, when either an an- 
tenna or a receiver serves for both 
UHF and VHF, the question arises 
what is the best method to intercon- 
lect the three components used. 

A diplexer is defined as any device 


Fig, 2: Power loss at matched receiver due 
to shunting impedance Z across its input 


ANTENNA 


INPUT IMPEDANCE 
LOOKING TOWARD 
RECEIVER AT 
JUNCTION * Z, 


\ 


RECEIVER 
TUNED TO 
VHF 


Fig. 1: Shunting un- 
used UHF component 
across the transmission 
line causes signal loss 
due to VSWR from mis- 
match, and power ab- 
sorption which would 
otherwise go to the 


Assan 
IMPEDANCE * Z 


“©@ 


RESULTING VSWR*S 


INPUT - 


t\MPEDANCE AT 
JUNCTION LOOKING 
TOWARD UHF ANTENNA®#®Z 


U HF 
ANTENNA 
(OR RECEIVER) 


VHF receiver 


intended to connect to a single trans- 
mission line two like devices (an- 
tennas, receivers or transmitters) 
operating in different frequency 
bands. Investigations have demon- 
strated the need for a diplexer in 
UHF-VHF TV reception. 

Fig. 1 shows the situation where 
one receives VHF, with the UHF 
antenna (or receiver, as the case 
may be) unused, but still connected. 
The discussion which follows is per- 
fectly general, and the alternative 
situation of receiving UHF results 
from reading UHF for VHF every- 
where, and vice versa. 

In the absence of the unused com- 
ponent the VHF receiver presents a 
matched load to the transmission 
line, and absorbs all the power de- 
livered to this line by the antenna 
(line losses being neglected). The in- 
troduction of the unused compo- 
nent into the system results in two 
types of losses. First, it mismatches 
the line, introducing a VSWR 
greater than 1. The resulting loss 
(in db) is given by 

L 10 log [(S+-1)°/4S] 
where s is the resulting VSWR on 
the transmission line to the VHF an- 
tenna. Second, the unused compon- 
ent absorbs power which otherwise 
would go to the VHF receiver. This 
loss is 

Ex 10 log (14+ R,/Z) 
where Z is the normalized input im- 
pedance at the junction looking to- 
ward the VHF antenna. 

“S” will be recognized to be a 
function only of Z, so that the com- 
bined loss L, +L, is a function 
only of Z. All possible values of Z 
are conveniently shown on a Smith 
Chart, and if those resulting in 
identical losses are joined, the result 
is a set of constant loss contours. 
These are shown in Fig. 2. One en- 
ters Fig. 2 with the complex imped- 
ance looking into the unused trans- 
mission line, and reads the loss in 
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db associated with shunting that im- 
pedance across a matched trans- 
mission line. 

Since the unused component is 
unspecified, one might assume that 
the reflection coefficient at the junc- 
tion looking toward the unused com- 
ponent is randomly distributed in 
both magnitude and phase, or, 
knowing that the unused component 
is more likely to be mismatched 
than not, that the probability of 
finding a reflection coefficient 
smaller than a given value is pro- 
portional to the square of that value. 
The last assumption is equivalent to 
assuming that the fractional number 
of installations in which the loss ex- 
ceeds a given level is proportional to 
the area to the left of that contour in 
Fig. 2. The arrangement of Fig. 1 is 
seen to be unsatisfactory a vast ma- 
jority of the time. 

The function of a diplexer may be 
viewed as transforming in a given 
band of frequencies any arbitrary 
impedance Z to an impedance which 
falls inside the permissible loss con- 
tour, while leaving the impedance 
unchanged at frequencies within the 
other band. 


Simple Diplexer 


The circuit of Fig. 3a is the sim- 
plest which might reasonably be 
expected to act as a diplexer in a 
balanced system. Fig. 3c is the sim- 
plified equivalent representation of 
this circuit when receiving VHF. L is 
chosen so that it introduces a VSWR 
of less than 2:1 in an otherwise 
matched line at 216 mc, and C so 
that it introduces a VSWR of less 
than 2:1 at 470 mc. 

That is: 

X, at 216 mc 
X,. at 470 mc — 0.73Z, 

X,, at 470 mc 
X,. at 216 mc 1.59Z,, 
Fig. 4 shows the approximate loss 
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PRINTED CIRCUIT DIPLEXER 


UHF ANTENNA 
RECEIVER 
(a) 
VHF ANTENNA 
UHF ANTENNA 
RECEIVER 
(b) 
VHF ANTENNA 
RECEIVER 


(Continued) 


Fig. 3: (1) Simple diplexer (a), and a refinement (b). Simplified equivalent representa- 
tion (c). Fig. 4: (r) Signal loss at receiver due to shunting impedance of Fig. 3c 


associated with various values of X 
in Fig. 3c. It is shown for X negative 
(or for VHF operation). For X posi- 
tive the contours should be reflected 
in the real axis. Exact values can be 
obtained from Figure 2. Since 
X — 1.59Z, at the edge of the bands, 
this diplexer is somewhat better 
than no diplexer at all. 


Improved Diplexer 


The circuit of Fig. 3b has been 
suggested as a diplexer. The imped- 
ance of the parallel circuits is given 
by 


ee Xe 
i =) ey p— 
& a) 
where X, wL, ee 1 / or 
A, ts VfL 


The impedance of the parallel 
combination of an inductance and 
capacitance is greater than that of 
the inductance alone below reso- 
nance and greater than that of 
the capacitance alone above reso- 
nance, and significantly so for a 
narrow band of frequencies sur- 
rounding w,. The diplexer of Fig. 3b 
is therefore a variation of that of 
Fig. 3a, with increased action over 
certain frequency bands. 

It may be inferred from Figs. 2 
and 4 that if the series impedance 
is greater than 3Z, at all frequencies 
in a band, the diplexer will work 
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“almost all of the time.” This re- 
quires that the impedance of the 
parallel combination be twice that 
of the single component, or that w 
differ from w, by less than 30%. 
This is consistent with the variation 
of frequencies over the widest TV 
band. 

However, for use with Z, 300 
ohms, the inductances in the reso- 
nant circuits are impractically large. 
This is discussed later. A commercial 
diplexer utilizing this design must 
necessarily perform poorly. 

Filter theory has been developed 
to the extent that Tee filters can be 
designed by straightforward means 
to approximate any desired stop and 
passband characteristics. The com- 
bination of a high and a low pass 
filter, both with cut-off in the neigh- 
borhood of 350 mc, might be ex- 
expected to serve as a diplexer for 
UHF and VHF frequencies. Such a 
diplexer utilizing so called constant 
K filter sections is shown in Fig. 5. 

Both the high and low pass filters 
have the property that sufficiently 
far from cut-off frequency in the 
stop band they behave like open 
circuits regardless of their termina- 
tion, and sufficiently far from cut- 
off in their pass band they behave 
like a terminated transmission line 
with Z, determined by the L and C 
used, and that in the neighborhood 
of cut-off they behave like reactive 
elements for most values of termi- 
nation. 

The first two properties are those 
required for a diplexer, with the 


last property serving to determin 
the extent of the useless frequenc: 
band between the two bands i 
which the diplexer must operate. 

A distributed constant diplexe 
(made with sections of transmissio1 
lines) was built using the desig: 
equations given by Cohn! and ig 
noring the shunting effect of a filte 
in its stop bands. Its response curv: 
is shown in Fig. 9a. This curve, anc 
all others in this report, are th: 
measured insertion losses of the di 
plexer with the unused terminal 
terminated in 300 ohms. Curves wer 
also measured for short circuit an 
open circuit terminations, but excey 
for frequencies from 216 to 470 m 
were equivalent to those for 30( 
ohms termination. 

The shunting effect of the hig 
pass filter can be seen in the losse 
of the low pass filter beginning at 
210 mc. This effect can be mini- 
mized by including the shuntin; 
effect of one filter in the design o 
the other. The procedure is easily 
done by trial and error and the effect 
was compensated on subsequent di- 
plexers. 

This distributed constant diplexe: 
turns out to be difficult to fabricate, 
large, and sensitive to its environ- 
ment. The last property explains the 
measured results in the UHF band. 

In order to eliminate the last two 
objections it was decided to employ 


TO VHF TO UHF 
ANTENNA ANTENNA 


" 


TO RECEIVER 


Fig. 5: Diplexer using two constant K section 


a lumped constant diplexer. A con 
ventional lumped constant diplexe 
roughly equivalent to the distribute: 
constant diplexer, was built. It wa: 
difficult to fabricate, and thereforé 
was not investigated further. Thes« 
two diplexers are shown in Fig. 6 


Printed Cireuit: 


It became evident that the onl; 
economical way to construct a di 
plexer was through the use 0 
printed circuit techniques. Fig. ( 
shows the first printed diplexer built 
Fig. 7 shows the other side of thi: 
filter as well as the drawing fron 
which the filter was fabricated by 
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HIGH iMPEDANCE 
TRANSMISSION 
SHORT CIRCUITED 
(SHUNT iNDUCTANCE) 


SERIES 


TRANSMISSION NE 
(SERIES INDUCTANCE) 


(STRIBUTED CONSTANT WUMPED CONSTANT 


Fig. 6: (I) First experimental diplexers using printed circuits. Fig 


he photo etch technique.” Schemat- 
ally, this filter was equivalent to 
he distributed constant diplexer, 
xcept for the small correction to 
nprove response at the upper end 
the VHF band. 

The diplexer did not perform 
atisfactorily at UHF and the cause 
vas traced to resonances in the 
oils. An investigation of spiral coils 
vas conducted and it was found 
hat the reactance of a coil is closely 
pproximated by 


X = 4f,L, tan (xf/2f,) 


vhere L, is the low frequency in- 
luctance of the coil, and f, is the 
irst natural resonant frequency of 
the coil. “f,” was found to be a func- 
tion of the length of the conductor 
n the coil, the spacing between 


TANC 


INDUC 


i' PRINTED CIRCUIT 


we iY 


turns, and the material on which 
the coil was formed. For coils of the 
geometry used, formed on XXXP 
phenolic, it was found that f, is the 
frequency for which the length of 
the wire is 1/5 of a free-space wave- 
length. Calculations from these 
formulas show that any inductance 
greater than a few tenths of a mi- 
crohenry will have resonances be- 
low 890 mc unless constructed with 
microscopic conductor widths and 
spacings. This completely rules out 
practical construction of the filters 
of Fig. 3b because of the require- 
ment that either L. or L, be many 
fold larger than this in a 300 ohm 
system. 

The required inductances in Tee 
filters with cut-off frequencies in 
the neighborhood of 350 MC are not 
large, however, and by making the 


Fig. 8: Second printed circuit diplexer 
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BOTTOM 


SHUNT 
INDUCTANCE 


CAPACITANCE 


SERIES 
INDUCTANCE 


. 7: (r) Reverse side of filter and drawing from which filter was made 


coils small enough the proper value 
of inductance can be secured from 
a coil which has no resonances with- 
in the television bands. 

Dimensions of such coils were 
computed, and a new diplexer fabri- 
cated. This diplexer is shown in Fig. 
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Fig. 9: Insertion loss of UHF-VHF diplexers 
with 300 ohms connected to unused terminals 


8. Response curves are shown in 
Fig. 9b. Abnormal response in the 
vicinity of 750 mc can be attributed 
to an increase in the apparent in- 
ductance of the shunt coil due to 
stray shunt capacities in the circuit. 
An increase in the output condenser 
is sufficient to transfer this abnormal 
response to the edge of the band 

The response of this diplexer with 
the capacitor increase is shown in 
Fig. 9c. This design is satisfactory 
for home TV reception in all respects 
and is taken as the final electrical 
prototype. 

The commercial version of this 
filter will differ only with respect 
to arrangement of the terminals, 
and the inclusion of a weatherproof 
plastic case. 


1. Radio Research Lab. Staff, Harvard U., VHF 
Technique McGraw-Hill Book Co., N.Y. 


2. R. L. Swigett, MoperNn Ptrastics, August 1951 
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New Test and 


SWEEP OSCILLATOR 

The Model Video TTV ‘“Marka- 
Sweep,” is a wide-band sweeping oscil- 
lator that covers the 50 KC to 8 MC 
range in a single sweep. The unit is 
equipped to provide frequency identifi- 
cation markers throughout the sweep 


trace. These can be continuously vari- 
able, 50 KC to 8 MC, from the unit’s 
calibrated CW oscillator, or crystal- 
positioned at 0.2, 0.75, 1.25. 4.0, or 6.0 
MC. Other frequencies are available. 
Kay Electric Co., 14 Maple Ave., Pine 
Brook, N. J.—TELE-TECH & ELEC- 
TRONIC INDUTRIES. 


FM SIGNAL GENERATOR 

The Type ASG-1, FM signal genera- 
tor comprises a highly stable oscillator 
coupled inductively to a _ piston-type 
attenuator. Frequency range, 20-100 
MC in five bands. Calibrated output; 
0.05 uv to 100,000 uv in 50 ohms exter- 
nal impedance calibrated to 2 db accu- 
racy. Internal instrument impedance is 
50 ohms. Three other test equipment 


units announced by the manufacturer 
are the Model AR-1 FM demodulator 
and deviation meter, the Type AAM-1 
dual channel audio amplifier, and the 
Model AFR-1 crystal calibrator. A.R.F 
Products, Inc., 7627 Lake St., River 
Forest, Hl—TELE-TECH & ELECTRO- 
NIC INDUSTRIES. 
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WOBULATOR 

Intended primarily to align the UHF 
tuning heads of TV receivers, the Type 
1211 UHF wobulator can also be used 
to determine impedance characteristics 
of antenna systems, and for proper 
termination of coaxial cables in the UHF 


TV spectrum. The instrument covers 
the entire spectrum of 450-900 MC on 
oscillator fundamental frequency. Out- 
put is flat within +10% over the entire 
spectrum for 50 MC band-width with 
the exception of a spurious absorption 
at 650 MC. Tel-Instrument Co., Inc., 
728 Garden St., Carlstadt, N.J.—TELE- 
TECH & ELECTRONIC INDUSTRIES. 


POLAR RECORDER 

The Model PR polar recorder is de- 
signed for recording patterns of anten- 
nas and other directional devices. Its 
chart table is driven by a Selsyn motor 
that is provided with a gear reduction 
of 36:1 or 100:1 ratio, or to the cus- 
tomer’s order. The chart diameter is 
8144 in. Actual recording width is 4% 
in. which can be covered from O-20 


db up to 0-80 db. Interchangeable 


linear, square root, and squaring scales 
are available. Frequency response is 
from 20 to 200 k cps. and over. The 
electronic circuit can be supplied for 
ac. or ac.-de. recording. Sound Appara- 
tus Co., Stirling, N.J—TELE-TECH 
& ELECTRONIC INDUSTRIES. 


DISTORTION ANALYZER 


Model TDA-1 telegraph distortion 
analyzer rapidly and accurately meas- 
ures the bias and distortion of “Tele- 
typewriter” signals, circuits, and equip- 
ment. Percent of distortion is read or 
a scale in front of a cathode ray tube 


No test signals are required. Measure- 
ments are made on regular teleprinte: 
traffic. As the self-contained portabl« 
instrument measures 7-2 x 8 x 12 in 
and weighs only 15 lbs., it can be car- 
ried to repeater or terminal points in 
field working circuits. No special skill 
or technical knowledge is required to 
operate the unit. Stelma, Inc., 389 Lud- 
low St., Stamford, Conn.—TELE-TECH 
& ELECTRONIC INDUSTRIES. 


BALLISTIC METER 

The Model S43X de and ac (rectifier) 
milliampere and milliampere second 
meter is one of a group of special 5- 
inch ballistic meters. Large movement 
which it has is necessary to achieve 
the sluggish action required in ballistic- 
type meters. The most sensitive prac- 


tical range is 0-200 uamps, which, due 
to the long wire-length per ampere 
turn, has a resistance of 2,500 ohms. 
A milliammeter of 0-1 has the normal 
resistance of 2,500 ohms. The Hickok 
Electrical Instrument Co., 10606 Du- 
pont Ave., Cleveland 8, Ohio.—TELE- 
TECH & ELECTRONIC INDUSTRIES 
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Measuring Equipment 


VSWR INSTRUMENTATION 
Model 620 is a compact, commercial 
version of the AN/UPM-12 automatic 
VSWR instrumentation system. The 
computer-display unit provides auto- 
matic VSWR determinations over two 
ranges covering ratios of 1.02 to 1.2, 


and 1.2 to infinity, at any preset power 
level from five w. to one megawatt 
and repetition rates from 400 to 4,000 
pps. After installation of the matched 
directional coupler in the waveguide 
run, VSWR is computed and displayed 
by the computer display unit. Cubic 
Corporation, 2841 Canon St. San 
Diego 6, Calif—TELE-TECH & ELEC- 
TRONIC INDUSTRIES. 


FLUTTER METER 


The Gaumont-Kalee flutter meter is 
designed to measure small frequency 
variations of a given carrier frequency. 
The unit consists of a narrow band 
amplifier, a limiter, a discriminator and 
detector, and a metering system. The 
whole is self-contained and has its own 
power supplies. The input amplifier is 


tuned to 3,000 cps. and has a 1,000 eps. 
bandwidth. For correct operation, an 
input control adjustment for signal level 
must not be less than 100 mv. S.O.S. 
Cinema Supply Corp., 602 West 52nd 
St. New York 19, N.Y.—TELE-TECH 
& ELECTRONIC INDUSTRIES. 
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TIME DELAY GENERATOR 
The model A-5 time delay generator 
has the following delay ranges: 1-10 
usecs, 2.5 to 100 wusecs, 5-1,000 wusecs 
Incremental delay is limited by the 
resolution of the helical potentiometer 
control to 1/9.800 of full scale. Accu- 


racy after calibration and long term 
is +1%. Output pulses, blocking oscil- 
lator, width 0.5 usec wide between 10% 
points. Rise time, 0.1 usec between 10% 
and 90% points. Output impedance, 
100 ohms 0.01 uf blocking condenser 
Amplitude 50 v. Rutherford Electronics 
Co., 3707 Robertson Blvd., Culver City, 
Calif—TELE-TECH & ELECTRONIC 
INDUSTRIES 


COUNTER 


The Model 21 electronic totalizer 
counts pulse or sine wave signals of 
10 mv or greater at frequencies up to 
1,000 cps./secs. Two decade counting 
tubes are used with a six-digit mech- 
anical register to give a counting capa- 
city of 99,999.999. Decade-counting tubes 
are rated at 10,000 hrs. The 5,000 hr 
industrial type electronic tubes are 
operated at a fraction of their normal 
load for comparable long life. The unit 
uses only 5 thermionic tubes and draws 
22 w. of 95-135 v. 50-60 cps. ac. Each 
decade-counting tube with one asso- 
ciated electronic tube takes the place 
of 10 neon bulbs and four electronic 
tubes employed in conventional count- 
ing circuts. Three inches high and six 
inches deep, the unit mounts in a 
standard relay rack. Weight is approxi- 
mately four lbs. Potter Aeronautical 
Co., Route No. 22, Union, N.J.—TELE- 
TECH & ELECTRONIC INDUSTRIES. 


NEW TECHNICAL PRODUCTS 
for the 
Electronic Industries 
on pages 130-131 
Other NEW PRODUCTS Reviews 
appear on following pages: 
72, 73, 74, 75, 106, 107, 108, 
112, 122, 124, 126 


PASSIVE NETWORK 


Type 2011 passive network consists 
of a continuously variable delay line, 
an input cathode follower, a voltage 
amplifier, and two output followers 
The step variable delay line has a 


time delay of 10.5 wusecs. in step ol 


0.5 usec. The continuously variable de- 
lay line has a total time delay of 0 to 
0.5 usec. with resolution time less than 
2 x 30 secs. from 0 to 11 usecs. 
Advance Electronics Co., Inc., P. O. 
Box 394, Passaic, N.J.—TELE-TECH 
& ELECTRONIC INDUSTRIES 


SIGNAL GENERATOR 


Type 190 constant-amplitude signal 
generator generates sine waves in the 
frequency range of 350 ke to 50 MC. 
Output amplitude varies less than 2% 
from 350 ke to 30 MC; less than 4% 
from 30 MC to 50 MC. Frequency is 
continuously variable in six ranges 
Frequency indication is accurate within 
2%. Output amplitude is continuously 
variable from 4 mv. to 10 v. peak-to- 
peak in 10 ranges with amplitude in- 


dications accurate within 10%. Output 
impedance is 52 ohms. Weight 24 lbs. 
Tektronix, Inc., P. O. Box 831, Port- 
land 7, Ore——-TELE-TECH & ELEC- 
TRONIC INDUSTRIES. 


New Audio Accessories 


RECORDING TAPE 

The newly-developed “Lifetime” mag- 
netic recording tape is unconditionally 
guaranteed never to break or curl 
under normal recording and playback 
conditions; nor will recording machines 
or ordinary handling break it. Further- 


more, neither humidity nor temperature 
will affect it. The permanent qualities 
of the new tape are the result of a 
newly-developed magnetic oxide ap- 
plied to DuPont “Mylar” polyester 
film—neither of which contains a plas- 
ticizer. Reeves Soundcraft Corp., 10 East 
52nd St.. New York 22, N.Y.—TELE- 
TECH & ELECTRONIC INDUSTRIES. 


REEL 

A new 7-inch plastic reel with a 
214-inch hub provides essentially the 
same accuracy of timing and tension 
and stress freedom as the previous 
234-inch hub, but its additional stor- 
age space eliminates outer tape turns 
slipping off. Holds 1200 ft. of tape with 
additional capacity for long end leaders 
and leaders between selections. Flanges 
provide more space for labels and give 
greater protection for the rolled tape. 
Raised edges around the rim and flange 
openings are said to provide increased 


strength and rigidity with minimum 
weight, and also serve to keep the 
clear plastic flange surfaces from be- 
coming scratched or marred. Audio 
Devices, 444 Madison Ave., New York 
22, N.Y.—TELE-TECH & ELECTRON- 
IC INDUSTRIES. 
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PLUG-IN AMPLIFIER 
Type 5117 miniature plug-in audio 
amplifier is a two-stage, push-pull, 
fixed gain unit that is conservatively 
rated at 8 watts. Gain, 55 db. Input 
source impedance, 30/150/250/600 ohms 
150 and 600 ohms center-tapped. Out- 


put load impedance, 150/600 ohms 
600 ohms center tapped. Output power 
as a program amplifier, +26 dbm (0.40 
watts) with less than 0.5% rms total 
harmonic distortion over the range 50 
to 15,000 cps. Output noise, unweighted, 
cps. As a monitor amplifier +39 dbm 
(8 watts) with less than 1% rms total 
harmonic distortion over the range 50 
to 15,000 cps. Output noise, unweighted, 
equivalent to an input signal of-110 
dbm or less, +0.5 db, 30 to 1,500 eps., 
depending on tubes. Langevin Manu- 
facturing Corp., 37 West 65th St., New 
York 23, N.Y—TELE-TECH & ELEC- 
TRONIC INDUSTRIES. 


TAPE REEL 

An 8/in. reel that can be used on any 
machine which takes the standard 
NARTB hub to eliminate tape-stretch, 
breakage and pitch changes has been 
announced. The new unit avoids use of 


a 10% in. reel, which causes tension 
near the end of a small reel, and ten- 
sion introduced by the smaller hubs 
of the standard 7 in. plastic reels. 
Ampex Corp., 934 Charter St., Red- 
wood, Calif—TELE-TECH & ELEC- 
TRONIC INDUSTRIES. 


TELE-TECH 


SPLICER 


A splicing device, said to be the 
first for magnetic tape as employed on 
tape recorders has been announced. 
The plastic back, of the splicer is pro- 
vided with an adhesive mounting ma- 
terial for firmly attaching it to the 


tape recorder or work table. The splice 
is made by pressing the tape ends into 
a groove—overlapping about one-half 
inch. Held in place by edge friction, 
the ends are then trimmed by a blade 
run through a guide slot and a pre-cut 
tab of splicing tape is then pressed 
over the joint. Cousino, Inc., 2326 
Madison Ave., Toledo 2, Ohio,—TELE- 
TECH & ELECTRONIC INDUSTRIES. 


SPEAKER SYSTEM 

The IT-1 speaker system is individ- 
ually tuned. Each enclosure is tuned 
to its own speaker to secure the opti- 
mum 1-f performance from the system. 
The result is extended bass response 
without booming effect. The enclosure 
consists of a critically damped resist- 
ance-controled venting system. All 
tuning is performed by engineering 
personnel using laboratory measuring 
equipment. Cabinets are available in 
blond birch, walnut and dark mahogany. 


All finishes are hand crafted and hand 
rubbed. Front dimensions are 25 x 30 
in. Speaker impedance is 8 ohms. 
Laboratory of Electronic Engineering, 
Inc., 413 L Street, N.W., Washington 1, 
D.C—TELE-TECH & ELECTRONIC 
INDUSTRIES. 
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New Electronic Tubes 


AMPLIFIER TUBE 


The HA-2/4-50/20-1 broadband S- 
band voltage amplifier was developed 
to provide voltage amplification from 
2 to 4 kme which does not have to be 
tracked by tuning voltage or mech- 
anism. The unit finds use in applications 


where wideband and high gain are 
required at a low level, as preampli- 
fiers, untuned r-f receivers, and in mi- 
crowave measurement techniques. Op- 
erating characteristics over this band 
are 40 db gain, 20 mw. output, and 20 
db noise figure. The unit requires a 
300 gauss field and a 500 v. regulated 
power supply. Huggins Laboratories, 
700 Hamilton Ave., Menlo Park, Calif. 
-TELE-TECH & ELECTRONIC IN- 
DUSTRIES. 


SHUTTER TUBE 


The BL-58 TR shutter tube is said to 
be the only TR tube with continuous 
crystal protection—in one complete 
package. When equipment is not in 
use, or is in standby condition with 
the TR keep-alive voltage off, an au- 
tomatic fall-safe shutter provides a 
minimum of 40 db insertion loss ahead 
of crystal. When equipment is in op- 
eration with voltage applied, the shutter 


MAGNETRON 


The 4-J52 magnetron, used in radar 
equipment, has been redesigned to re- 
place the oxide-coated cathode with 
the new Phillips dispenser-type cathode 
that is fabricated from tungsten im- 
pregnated with barium aluminate 


enabling the tube to operate over a 
wider temperature range, and making 
it practically indestructible, it is said. 
A bifiler winding heater is used to 
reduce tube noise. Glass in the tube 
has been replaced by ceramic, allowing 
baking at considerably higher tempera- 
tures. Microwave Associates, 22 Cum- 
mington St., Boston 15, Mass.—TELE- 
TECH & ELECTRONIC INDUSTRIES. 


POWER TRIODES 

F-6366 and F-6367 are 3 and 6 kw. 
output power triodes that are improved 
versions of Federal types F-7C25, F- 
5680, and F-5996. Although electrically 
similar, the new tubes differ from cur- 
rent models in characteristics, design, 
and performance. The F-6366 is a three- 
electrode industrial oscilaltor with a 
3 kw output and filament characteris- 
tics of 11 v., 29 amps. The F-6367 is a 
three-electrode 6 kw tube designed for 
use as a modulator, amplifier, or oscil- 


action is automatically removed and 
the TR tube functions normally. Bomac 
Laboratories, Inc., Salem Road, Bever- 
ly, Mass.—TELE-TECH & ELECTRO- 
NIC INDUSTRIES. 
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lator It has a filament voltage of 13 v. 


and a filament current of 36 amps. 
Federal Telephone and Radio Co., 100 


Kingsland Road, Clifton, N.J.—TELE- 


TECH & ELECTRONIC INDUSTRIES. 


AMPLIFIER TUBE 


A new beam power amplifier tube, 
5992, is designed to replace the 6V6 
and other such tube types. The units 
have a cathode type structure with an 
extruded ceramic heater insulator and 
a coil type heater instead of a filament 


structure. This construction, it is said, 
along with the ruggedized mount struc- 
ture, virtually eliminates heater failures, 
shorts, and other adverse effects of 
shock and vibration. An arc-resistant, 
compound-filled melamine base with 
inter-pin barriers enables operation at 
altitudes up to 80,000 ft. Bendix Avia- 
tion Corp., Red Bank Div., Eaton- 
town, N.J.—_TELE-TECH & ELECTRO- 
NIC INDUSTRIES 


MULTIPLIER PHOTOTUBE 


RCA-6328 9-stage type short multi- 
plier phototube has instantaneous re- 
sponse to meet the critical timing re- 
quirements of headlight-control serv- 
ice. Its high luminous sensitivity allows 
use of an amplifier with relatively low- 
impedance input and fewer stages than 
required by a less sensitive tube. The 
low electrode dark current of the 6328 
makes feasible the use of high-resist- 
ance voltage-divider networks to mini- 


mize power requirements and to im- 
prove operating stability and life. Ra- 
dio Corporation of America, Tube 
Dept., Harrison, N.J—TELE-TECH & 
ELECTRONIC INDUSTRIES. 


New Lab and Plant Equipment 


CYCLOGRAPH 


Model C-1 Cyclograph can be used to 
sort raw stock, semi-finished, or fin- 
ished ferrous or non-ferrous parts by 
metallurgical characteristics such as 
analysis, hardness, structure, case 
depth, etc. Comparison with an accept- 
able known part as a “standard” en- 


ables the quick separation of unwanted 
parts. Used as a “hand” sorter, the 
operator watches the screen and throws 
out off-standard parts manually. Used 
with a type 407 automatic relay unit, 
operator discrimination is eliminated 
which makes it possible to sort thou- 
sands of parts more per day. The relay 
unit sends out a reject signal whenever 
an off-standard part passes the test coil 
This signal can be used to operate a 
solenoid operated reject gate, paint 
spray marking device, or other reject 
means. J. W. Dice Co., 1 Engle St., 
Englewood, N.J. TELE-TECH & 
ELECTRONIC INDUSTRIES. 


WIRE TWISTER 


The Model G-6 wire twister is de- 
signed for a specific kind of wire, gauge 
of wire, and length of twist, and has no 


treadle-operated jaws. A funnel-type 
opening guides the loose strands into a 
special head which holds the strands so 
that its rotation imparts the proper 
twist. Each twister is produced to order. 
The Eraser Co., Inc., Rush Wire Strip- 
per Div., 1068 S. Clinton St., Syracuse, 
N.Y.—TELE-TECH & ELECTRONIC 
INDUSTRIES. 
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HARDNESS TESTER 


The Model 317 sheet metal hardness 
tester tests all types of ferrous and 
non-ferrous sheet metal. Its calibrated 
microscope and reticle facilitate read- 
ings within two points in the Brinnel 
scale. The microscope has a self-con- 
tained battery-type illuminator. Sheet 


- Re 


stock from 0.01 in. to 0.250 in. can be 
measured. A precision ground spring, 
which loads a \% in. ball with 150 KG 
load, remains in constant calibration. 
Sheet pressure is applied by parallel 
jaw pliers, and indentations are meas- 
ured with the microscope. A limiting 
pad assures that all indentations are 
formed with the same load. Pacific 
Transducer Corp., 11921 West Pico 
Blvd., Los Angeles 64, Calif—TELE- 
TECH & ELECTRONIC INDUSTRIES. 


TEST SET 

Type 210 transistor test set is in- 
tended for use in the circuit laboratory, 
inspection department, and on the pro- 
duction line. It measures the equiva- 
lent circuit parameters of both junction 
and point-contact units over a wide 
range of dc conditions. No accessory 


equipment is necessary. The internal 
generator operates at 1.5 KC, and the 
ac voltmeter has a sensitivity of 1 mv 
full scale. The unit gives directly the 
value of input resistance, output re- 
sistance, voltage feed-back ratio, and 
current amplification factor. Owen 
Laboratories, 412 Woodward Blvd., 
Pasadena 10, Calif—TELE-TECH & 
ELECTRONIC INDUSTRIES. 


PLATING BARREL 
The Gill-Singleton plating barrel has 
a patented dual V-belt suspension drive 
that eliminates transmission gears and 
cylinder bearings. The cylinder is sus- 
pended in the tank from the super- 
structure by two belts that drive shaft 
pulleys to the grooved circumferences 
% 4 


i 


VW 


at the ends of the cylinder. The belts 
support the cylinder weight while 
transmitting rotation power. The belts 
are acid, alkali, and stretch-resistant 
composition with guaranteed 2,000 lb. 
capacity, and heat-resistant to well 
over 200° F. Cathode contact is made 
by a self-cleaning, 12-in. inverted V- 
block on each end of the superstruc- 
ture. The G. S. Equipment Co., 5317 St. 
Clair Ave., Cleveland, OQhio—TELE- 
TECH & ELECTRONIC INDUSTRIES 


PARTS WASHER 

The triple automatic parts washer 
was developed for cleaning metal parts, 
paint-stripping, rinsing and _ similar 
cleaning and dipping operations. Each 
compartment is a complete tank with 
separate controls. Each is equipped 
with a spare parts rack. Pushing a 


switch lowers the rack to the tank bot- 
tom and automatically agitates the 
parts in the solution. A second switch 
stops agitation and raises it flush with 
the tank top for unloading and reload- 
ing. All electrical switches and connec- 
tions are explosion proof. The racks are 
raised and lowered by air under pres- 
sure. D. C. Cooper Co., 1467 South 
Michigan Ave., Chicago 5, Il1l—TELE- 
TECH & ELECTRONIC INDUSTRIES. 
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Special ‘‘miniaturized" 
strips available, actual 
size shown. 


IERMINAL 4® = STRIPS 
... BOARDS 


The terminal strip, a CINCH engineering 

“first, is today a Standard electronic 

component. Something of the scope of the 

CINCH operation in the design and pro- 
duction of metal plastic assemblies is indicated by 
the terminal boards fabricated to meet exacting 
armed forces requirements. 


CINCH facilities and engineering experience and 
ability assure the satisfactory fulfillment of any as- 
signment for a terminal strip, board or electronic 
component. 


Consult Cinch! 


one-half size one fourth areco of orig’ 
‘ 


nal terminal boards. 


h components are avail- 
at at leading electronic 
job sers — everywhere. 


At \e IRE Convention Show, 
Boo'h Nos. 394 and 396. 


bot- 
the 
vitch 


CINCH MANUFACTURING CORPORATION 


1026 South Homan Ave., Chicago 24, Illinois 
Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass 
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WASHINGTON 


Latest Radio and Communications News Developments Summarized by TELE-TECH’s Washington Burea 


PRESIDENT’S RECOGNITION—The © outstanding 
achievements in research in the electronics field as 
bulwarks for the growth of the nation’s economy re- 
ceived full recognition from President Eisenhower in his 
administration’s first Economic Report to Congress. 
With outlays having doubled in recent years for re- 
search, the President stated that “a fundamental con- 
dition of economic progress is a growing fund of scien- 
tific and technological knowledge” from which “come 
opportunities for investment and new industries, based 
upon the development of new materials and products, 
more efficient processes, and the improvement of old 
products.” The President cited electronics, together with 
atomic energy, jet engines, helicopters, titanium and 
heat resistant materials, plastics, synthetic fibers, soil 
conditioners and hybrid seeds, as notable examples of 
new industries created by research. He specified as 
last year’s research achievements of new _ industries, 
electronic computers and electronic process controls as 
well as communication equipment, 


FCC FEES—What has been in the making for the 
past few years came to a head recently in the proposed 
schedule of fees to be charged by the FCC for the filing 
of applications and licenses for stations and there is no 
question but that the radio-electronics industry’s var- 
ious segments, even though granting the justification 
for the Commission’s recovery of part of its expenditures 
in serving the industry, will seek in the filing of com- 
ments with the Commission clarification of some of the 
charges, especially the largest proposed fee of type ap- 
proval of equipment. The latter is a proposed charge of 
$1,500 for type approval of equipment for broadcasting, 
marine, mobile and citizens radio services. The FCC 
under its fee program would recoup approximately 45 
per cent or $2.8 million of its current 1953 fiscal year 
budget of $6.4 million. Comments are to be filed by 
April 1. 


RANGE OF CHARGES—The first agency to make 
public its program of charges for its services, the FCC 
schedule of fees is likely to receive revision in its final 
form after analysis of the impact of the costs upon the 
mobile and amateur radio services and upon smaller 
radio-electronic manufacturers, particularly, because of 
the potential threat of retarding progress in the art. 
Clarification of the FCC plan is to be sought by the vari- 
ous elements in the industry through the comments and 
probably oral arguments before the Commission. The 
schedule of fees was as follows: $325 for major broadcast- 
ing-television applications such as sale of stations and 
competitive station proceedings; $50 for minor broadcast- 
TV applications; $10 for processing of all types of appli- 
cations for the safety and special radio services, includ- 
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ing modifications of licenses; $20 for experimental serv 
ices applications; $3 for amateur, disaster and RACE! 
(radio amateur civil emergency service) which is 
charge likely to be hotly debated by many “hams”; $60 
for type approval of equipment applications for indus 
trial, scientific and medical services; $100 for type accept 
ance of equipment applications; and $30 for compulsor: 
ship radio-electronic equipment inspections by the FC(¢ 
field staff. The charges of equipment approvals rangin; 
from $100 to $1500 have aroused the principal contro 
versy, it is understood. 


VIEWS ON UHF-TV—FCC Commissioner George E 
Sterling, one of the two “engineer” members of the Com 
mission, gave some significant technical views on how th: 
FCC could help the progress of UHF television. He de- 
clared the FCC should look favorably on granting exten- 
sions of time for completion of UHF stations which are 
seeking transmitters of power greater than 1 kw, but he 
cautioned that possibly stations should not seek such 
high power. He also felt the FCC could relax or lift the 
limitations on antenna directionalizing to aid UHF sta 
tions in better coverage. The Commissioner who pre- 
sented his views before the Boston section of the IRE 
likewise expressed the viewpoint that licensing of satel 
lites and booster stations would help UHF television 
progress. 


MICROWAVE LANDMARK CASE—Proposal of Cal- 
ifornia to establish a state-operated microwave radio 
system which is before the FCC promises not only a lon; 
dispute between the telephone and telegraph systems o1 
the one hand and several state governments and polic« 
fire and forestry conservation departments on the othe 
side but is slated to a landmark case in the development ¢ 
FCC microwave policy. A virtual flood of comments b 
supporters and opponents of the California applicatio 
has been transmitted to the Commission. California ha 
asked to establish its statewide system for its public safet) 
(police, forestry, conservation, etc., services), and t 
handle traffic for its state agricultural market news serv 
ice as well as state government administrative traffic in 
off-peak hours. The telephone and telegraph companie 
stressed to the FCC that their facilities, already availabl« 
are entirely adequate and the California move if adopte« 
by other states would provide government competitior 
with private enterprise as well as being a rather costl; 
venture on the part of the state governments. The Cali 
fornia plan undoubtedly was a subject of discussion a 
the Feb. 24 meeting of the central microwave coordinat 
ing council in Chicago. 


National Press Building 
Washington, D. C. 


ROLAND C. DAVIE; 
Washington Edito 
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$117,565 Completely Equips 


WIPB -TV...- 
LOWEST COST EVER FOR 
CAMERA CHAIN STATION 


J. Patrick Beacom, president of 

Beacom Broadcasting Enterprises, 
specified GPL equipment at WJPB-TV for 
“top quality plus economy" 


@ Fairmont, West Virginia, is America’s smallest 


market with a camera chain station for live shows 
. . « 319,000 persons and 32,101 UHF sets in 
range of WJPB-TV, Channel 35. 

“Keeping costs down,” says station president 
J. Patrick Beacom, “was the only way this com- 
munity could have a live station.” He equipped it 
for $117,565, on a GPL plan for a basic package 
of camera chain and film chain, projector, transmitter, antenna 
and accessory units. 

“We analyzed all equipment,” adds Mr. Beacom. “We visited 
Century-old mansion was restored by radio-television firm, | Numerous other stations. Then we picked the GPL package plan 
now houses both WJPB and WVVW studios and offices. as best for both our company and our community. Community TV 
just wasn’t possible with other equipment, yet we have top engi- 
neering and best picture quality with GPL, plus the economy.” 

In any market today, costs are important. If your CP is in a 
highly competitive and densely populated area, you need GPL for 
quality to get and hold an audience, at a profitable operating rate. 
If it’s in a sparse market, where TV is new, you need it for utmost 
economy. In short, in any market, big or small, network or independ- 
ent station, it combines the best quality with operating economy. 

Ask for proof! You'll discover how GPL can save you money 
... With the best. 


Robert M. Drummond, 
vice president and 
general manager of 
WJPB-TV, directs 
station operations 

in Monongahela 
Valley area. 


Write, wire or call for complete information. 


Export Department: 
13 East 40th St., New York City 
Cable address: Arlab 


___ General Precision Laboratory 


INCORPORATED 
PLEASANTVILLE NEW YORK 


Cable address: Prelab 


Subsidiary of General Precision Equipment Corporation 


Camera Chains @ Film Chains * GPL-Watson Varifocal Lenses * Theatre TV Equipment * GPL-Continental Transmitters 
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metallized-paper 
CAPACITORS 


t s7 Aerolene* does it! This Aerovox-exclusive solid impregnant 
‘nr accounts for the higher temperature ratings and longer 
life of Aerovox metallized-paper capacitors. The accompanying 
curve (Operating Voltage vs. Temperature) tells the story. Further 
gains from permanently-imbedded sections in solid Aerolene impregnant 
are: maximum immunity to vibration and rough handling. And of course 
minimum size and maximum convenience. Install them—forget them! 


Available in a wide variety of case styles including modified molded tubular, 
and all types of metal-cased hermetically-sealed construction with 
capacitance ratings from .0005 mfd. to 100. mfd. at voltages up to 600 VDC. 


Ask for literature on Aerovox metallized-paper 
Get the FACTS H capacitors in both standard and special types. Our 
metallized-paper specialists will gladly collaborate 
on your extra-compact-capacitor needs. 


AEROVOX CORPORATION 


Hi-Q ACME CINEMA 
DIVISION ELECTRONICS, INC. ENGINEERING CO. 
OLEAN, N.Y. MONROVIA, CALIF, BURBANK, CALIF. 


*Trade Mork 


tn Cenade: AEROVOX CANADA LTD., Hamilton, Ont. 
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WINDING MACHINE 


The Type DB automatic core wind 
ing machine, produced by Froitzhein 
& Rudert, Berlin-Reinickendorf-West 
Germany, is designed to wind toroida 
cores, transformers and power rheo 


stats. Uniformly even and firm windings 
are obtained by means of an infinitely 
variable wire-feeding arrangement 
which can be adjusted during oper- 
ation, and by an automatic brake on 
the winding magazine. The ring to be 
wound is inserted in the open winding 
magazine. Then, the magazine is closed 
and filled with the required winding 
material. The ring is wound by the 
movement of a rotary winding table on 
which it is mounted, or by the segment 
table to which it is mounted. Exclusive 
distributor for U.S.A. and Canada 
Rex Rheostat Co., 3 Foxhurst Road, 
Baldwin, L.I., N.Y—TELE-TECH & 
ELECTRONIC INDUSTRIES. 


REPEATING FUSE 


The Sightmaster patented indicator 
repeating fuse for home and industrial 
use has gone into production. When the 
fuse ceases to function a neon indicator 
lights which is a signal to switch to the 
next fuse position. Since there are six 
positions, the fuse can be used re- 
peatedly by twists of the switch. The 
fuse will be produced in 15, 20, 25, and 
30 amp. ratings. Sightmaster Corp., 111 
Cedar St., New Rochelle, N.Y.—TELE- 
TECH & ELECTRONIC INDUSTRIES 


ELECTROMAGNET 


The 6-in. model V-4007 multi-pur- 
pose laboratory electromagnet features 
changeable pole caps for uniform ot 
high field work, an adjustable gap that 
provides a gap range from 1% in. to 6 
in., and a dolly mount that gives com- 
plete mobility without loss of rigidity 
The changeable yoke angle enables use 
of a variety of positions to provide 
working access. Varian Associates, 611 
Hansen Way, Palo Alto, Calif—TELE- 
TECH & ELECTRONIC INDUSTRIES. 
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New! A low-cost 


ARKER GENERATOR 


for PRD’s VHF-UHF 
Sweep Frequency Generator 


4@ TYPE 909 CRYSTAL MARKER GENERATOR 
GENERATOR: Crystal Oscillator, Harmonic 
Amplifiers 
OurTpPuT: 2, 10 or 50 mc/s ( +.01%) markers 
up to 2000 mc/s 
OUTPUT CONTROL: Marker amplitude 
continuously adjustable 
OUTPUT IMPEDANCE: Both high and low 
RADIATION: Low 


TYPE 907 SWEEP FREQUENCY GENERATOR 
WIDE RANGE: 40 to 900 mc/s 
WIDE SWEEP: Atdeast 40 mc/s for UHF 


HIGH OUTPUT: At least 0.3 volts over entire rahge 


OUTPUT IMPEDANCE: 50 or 75 ohms 
LOW RADIATION: 10 zv or less 


Complete data and 
specifications will be 
forwarded promptly 
upon request to De- 
partment T-3. 


See the Complete Line 
at the I.R.E. Show 


BOOTHS 292-295 
INSTRUMENTS AVE, 


RESEARCH & DEVELOPMENT COMPANY : Inc 


202 TILLARY STREET, BROOKLYN 1, NEW YORK 


MIDWEST SALES OFFICE: 
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The Type 909 Marker Generator — precision 
engineered by PRD~—provides frequency 
markers of crystal accuracy, which are added 
electronically to the response pattern. This is 
accomplished by connecting the Marker Gen- 
erator to a special marker injection circuit in 
PRD’s Type 907 Sweep Frequency Oscillator. 


UHF Frequency Meter Type 587 provides a 
method of accurate absolute frequency mea- 


surement in the UHF range. 


@TYPE 587 FREQUENCY METER 
CAVITY TYPE METER: May be connected as Reaction 

or Transmission Type 
FREQUENCY RANGE: 400-1000 mc/s 
ACCURACY: +0.2% 
Q FACTOR: Approx. 1000 (not less than 600) 
READING: Direct 


SO. NORTHWEST HWY.. PARK RIDGE, ILL. 
WESTERN SALES OFFICE: 741% NO. SBWARD ST., HOLLYWOOD 38, CAL. 


Quality 


— 
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yrite 
Meslog TR-53). 


TRANSFORMER CORP 


4055 Redwood Ave., Venice, Cal 
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CUES for BROADCASTERS 


(Continued from page 93) 


relay will round out the setup. 
Those unwilling to depend upon a 
normal type relay, can use a locking 
model, however the tone would not 
return to the line after the broad- 
cast. With a normal type relay, this 
setup is convenient for any fixed 
daily, or weekly broadcast, and 
gives a constant line check. 


Single Channel Transistor 
Remote Amplifier 


ROBERT FLORY, Chief Engineer, 
WVBR, Ithaca, N. Y. 
i ancoige are many remote broad- 
cast applications for a compact 
single channel remote amplifier. Bat- 
tery operation is often desirable Fig. 
2 shows the circuit diagram of such 
an amplifier, employing two RCA 
type 2N34 junction transistors. The 


Fig. 1: Rear view of Transistor amplifier chassis 


operating condition of transistors are 
fixed, and any transistor of the 2N34 
type can be plugged into either 
socket. Constructional details are 
shown in Fig. 1. 

The first stage is designed for low- 
est noise level. This has been found 
for this type of transistor to be at a 
collector current of 1 ma or 2 ma and 
a collector-emitter voltage of 1 v. or 
2 Vv. 

The circuit constants for the first 
stage in Fig. 2 have been chosen to 
produce these operating conditions. 
The input impedance of a base in- 
put amplifier is about 1000 ohms. 
A Stancor UM-111 transformer 
matches a 50 ohm microphone to the 
base of the transistor. Resistance- 
capacitance coupling is used between 
the two stages, If more gain is de- 
sired, impedance matching can be 
used. A Stancor UM-110 transformer 
would be suitable. Shunt feed should 
be used to maintain the proper oper- 
ating conditions on the first trans- 
istor. The gain control is of the de- 
generative type in the output stage. 
Maximum gain is obtained when the 
capacitor is connected to the emitter, 

The output circuit will depend on 


the output power required. Output 
is limited by a 50 mw dissipation 
limit on the transistor. The amplifier 
as constructed was designed for 1 
mw undistorted output. Collector 
load impedance for maximum power 
output is closely approximated by 
dividing the collector-emitter volt- 
age by the collector current. Hence 
the load impedance for the output 
stage is 8000 ohms. The impedance 
match to the 600 ohm telephone line 
is accomplished by a UTC A-26 
transformer. 

Frequency response is limited by 
the transformers rather than the 
transistors. Noise level is about 30 
to 40 db below average signal level, 
using a Shure 55S microphone with 
the announcer about 1 ft. from the 
microphone. This noise level is low 
enough that it is almost always ob- 
scured by the background noise in a 
remote location. 


Power Requirements 


The amplifier requires 4 ma at 
20 v. which is obtained from a Bur- 
gess XX15 battery, and battery life 
is about 50 hours with one hour 
daily operation. To avoid accidental 
battery drain, the amplifier operates 
only when it is connected to the tele- 
phone line with the proper connector 
which has a jumper to connect the 
battery to the amplifier. The entire 
amplifier, including battery, is con- 
tained in an aluminum box measur- 
ing 3 x 4x 5 in. 

The operation of the amplifier is 
extremely simple, the power switch 
being the only control. The gain con- 
trol was made a service, or set-up 
adjustment for simplicity. It is so 
adjusted that the output never ex- 


15¥ JONES 


4 CONTACT 
RECEPTACLE 


PROTECTIVE 
JUMPER 
5" a _ 
q | TELEPHONE 
vz LINE 


OUTPUT CONNECTOR 
JONES 4CONTACT PLUG 


Fig. 2: Circuit details of remote amplifier unit 


ceeds 1 mw with the microphone 
used. The noise level of telephone 
lines used is low enough that the 
average signal level can be 10 to 20 
db below 1 mw, without line noise 
becoming important. 
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ER 


EW HOT-SLITTING PROCESS 


GIVES EXTRA STRENGTH 


teaot mace 


? THE manufacture of Audiotape, particu- 

lar care has always been given to the slit- 
ting operation, in which the processed tape is 
cut into reel-size widths. Precision straight- 
line slitting has been one of the reasons why 
Audiotape tracks and winds perfectly flat 
and has no fuzzy edges to impair frequency 
response. 

Now, however, even this superior slitting 
operation has been still further improved 
by precisely controlled heat application. 
The result, though not visible to the naked 
eye, is a significant increase in tape strength. 


edges, resulting in increased break and 


tear strength of plastic base Audiotape 


For thermal slitting avoids the formation of 
the microscopic cracks and irregularities 
which result, in varying degrees, from any 
cold slitting process. Each such defect is a 
source of weakness and a potential tape 
break. 

The thermal treatment in no way alters 
Audiotape’s balanced performance. Hence 
Audiotape not only offers you the most 
faithful reproduction of the original sound, 
but also assures the highest mechanical 
strength obtainable with cellulose acetate 
base material—all at no extra cost. 


Audiotape is now 
available on this 


NEW 7” PLASTIC REEL 


® 2} inch hub © more area for labeling ® less chance 
of tape spillage © greater protection to tape * rugged, 
non-warping construction © distinctive, modern design 


---and in colors, too! 


Audiotape 7” reels can now be obtained, 
for special applications, in red, blue, 
green, yellow or clear plastic. And 
Audiotape is also being offered on either 
blue or green colored plastic base, in ad- 
dition to standard red. These distinctively 
colored tapes offer interesting possibili- 
ties for specialized recording and filing 
applications. Write for further details. 
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AUDIO DEVICES, INC. 


444 Madison Avenue, 
New York 22, N.Y. 


Export Dept., 13 East 40th St., New York 16, N.Y., Cables ““ARLAB"’ 


audiodiscs e audiotape 


Lofil , a 


Newly perfected thermal-slitting 


technique provides smoother, cleaner 


BROADBAND DESIGN TECHNIQUES 


(Continued from page 100) 


In Fig. 6 the square of the trans- 
former ratio is plotted over Af/f, for 
the various compensations. It should 
be mentioned that the length of the 
transformers is a bit shorter than 
4/4 to account for capacitive effects 
of the edges. 

The opposite phase relation be- 
tween series and parallel resonance 
can also be extended to fourpoles. 
Fig. 7 exemplifies this point. A load 
operating in the neighborhood of the 
4/2 is compensated by a cascaded 
i/2 line having an essentially larger 
characteristic impedance than the 
load, thus shifting the load in the se- 
ries resonance range of the imped- 
ance diagram. 

In this connection reference is 
made that M. P. Mason and R. A. 
Sykes’ developed unsymmetrical line 
arrangements working as wideband 
transformers for large transformer 
ratios. 

Curve Contraction 


Several detailed examples* are 
given for empirically derived curve 
contraction within certain transfor- 
mation circles. Though no illustration 
need to be given here, it seems 


v jP ) PARAMETER PARAMETER 


+jP 


FoRV 
ja 


Fig. 15: Composed line transformer, ratio 


worthwhile to extract the intrinsic 
property that allows this contraction. 
Fig. 8 helps for a pictorial under- 
standing. By parallel connection of 
jX,, an impedance R,, +- jX, is con- 
verted into r +- jx. 

The normalized r and x are fami- 
lies of orthogonal circles, represent- 
ing virtually the input impedance of 
a parallel circuit with damping in 
one branch only. Of relevant interest 
are the heavy semicircles constitut- 
ing loci for constant r/R,. The semi- 
circle through (1,—1) designates 


116 


r/R 1 and separates the two do- 
mains of upward and downward 
transformation. The inside (where 
R., is small) holds for upward trans- 
formation of R., and the outside of 
the circle (where R, is predomi- 
nantly large) for downward trans- 
formation. 

Thus, by proper selection of the 
operating range, large R, can be con- 
verted into small r and vice versa. 
The optimum center of transforma- 
tion is the point (1,—1), to which 
the center of the curve to be con- 
tracted has to be shifted by series 
reactances or sections of transmis- 
sion lines. 


Phase Regression Oceurring 
with Z-Variation 


The clockwise phase shifting of 
transmission lines can partly be 
compensated by the use of Z-vari- 
ation. A glance at the simplified 
Smith diagram, Fig. 9, reveals that 
a counterclockwise phase regression 
can be established, if the character- 
istic impedance of the line is changed 
at the proper point. At the point of 
change the phase angle of the input- 
impedance will not change. The im- 
pedance will therefore move along 
the semicircles of constant phase 
(Fig. 9). The limits of the methods 
based upon this principle depend on 
the particular arrangement used; 
they can, however, not exceed 90 
per discontinuity. The broadband 
short circuit* can easily be shown to 
be a consequence of phase regres- 
sion. 

The principle of phase regression 
opens new aspects for the under- 
standing of the internal mechanisms 
of exponential lines. If Z is imagined 
to vary in little steps, even the need 
to put a series capacitance at the 
high impedance end and a shunt in- 
ductance at the low impedance end 
of the exponential line® can be vis- 
ualized with the help of Fig. 9. Ex- 
ponential lines'’ are broadband 
transformers, but they are hard to 
build. A very useful rule, however, 
is inferred from the theory of expo- 
nential lines. If a change of any 
kind of transmission quality (e.g., 
characteristic impedance, or mode 
transition) has to be made for a 
broad band, a change of 5° of the 
property in question for a length of 
1, of the wavelength (lowest) is 
permissible, to secure good broad- 
band characteristics. 

It is generally simpler to work 
with discontinuously instead of con- 
tinuously non-uniform lines. They 
may consist of a sequence of i/4 


FOR : 
v to0.25 Ss Ja 


Fig. 16: Composed line transformer, length 


lines with characteristic impedances 
staggered according to certain pat- 
terns to be described. The phase 
regression is the more complete, the 
more line sections are used, more 
being necessary for larger trans- 
former ratios. This procedure is only 
suitable within the range of ¥ to “s 
for the line section length in terms 
of the wavelength. 

The equations for the double /- 
quarter transformer shown in Fig 
10 are: 


Zi>Ze:Zi/Zu = Li2/Z2 VN 
Zi< Zo: Z2/Ze = LZu/Zi VN 


In following up the clear-cut ad- 
vantage of two 4/4 transformers in 
cascade as compared with one (Fig 
6), Daellenbach'” investigated ana- 
lytically the possibilities for n A 4 
transformers in tandem. The input 
impedance in terms of the output 
impedance is then: 


Zi/Z2, = N% [1 — j™ (No — (1/No) ) 1 
with 
p tan [(r/2) (Af/fo)/(1 + Af/fo) 


For p<1 the broadbanding effect in - 
creases rapidly with increasing n. 

For a triple set of \/4 transform« 
the characteristic impedances are 
be: 


f 


ae = Like rs: Lea = Vv Likes . 
Zis = VZiZ2°1s. 


r. can be calculated from the f 
lowing equation or taken direct 
from Fig. 11. 


i 


r?; (2 + 1r;) /(1 + 2r;) = N%p. 


For a quadruple set of 4/4 tran 
formers there is no longer a simp 
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all this and color too! 
-e with EIMAC UHF TV Klystrons 


HIGH GAIN — SIMPLE TRANSMITTER. Eimac klystrons are inher- 
ently ideal for the final linear amplifier in UHF color TV transmitters. 
There is no need for by-pass condensers, rf chokes or feedback 
loops, and through low driving power and high power gain, the 
preceding circuits are simplified, and the smallest number of rf 
stages is required. 

LOW NOISE LEVEL. Eimac klystrons operate below the noise level 
specified by the NTSC color television standards. The low noise level 
of these klystrons is amply demonstrated in UHF television trans- 
mitters now in daily operation. 

NO TRANSIT TIME PHASE SHIFT EFFECTS. Regardless of ampli- 
tude level, the transit time of electrons in klystrons is substantially 
constant, and, having excellent linearity, a klystron will provide 
the amplitude and phase responses necessary for faithful trans- 
mission of color values. 

WIDE BANDWIDTH. The rf resonant cavities are completed exter- 
nal to the tube, permitting the optimum arrangement of the rf cir- 
cuits for bandwidths greater than six mc— more than enough for 
color TV. 


RELIABLE— ECONOMICAL. Because of the sheer simplicity of 
these klystrons, they are light weight, readily mass produced, and 
give long, reliable life. 


For further information contact 


tran: - 
simp. e 


Eimac Klystrons 
for UHF-TV 


SATURATION 
TYPE CHANNELS POWER 


3K20,000LA 14-32 6kw 
3K20,000LF 33-55 6 kw 
3K20,000LK 56-83 6kw 
3K50,000LA 14-32 15 kw 
3K50,000LF 33-55 15 kw 
3K50,000LK 56-83 15 kw 


| our Application Engineering Department 


LLOUGH, | N Cc. e ay 


SALIFORNIA Lae 


1 Clay Sty San Francisco, Colifornia ‘ 
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—ELECFRALAB— 


for radio and TV applications 


This Electralab printed circuit has already resulted 
in 40% labor savings for one manufacturer. 


The illustration above shows the end result in a search by one manu- 
facturer for a low-cost design for high-speed production. Electralab’s 
engineering staff re-designed the original unit for printed-circuit 
technique. A trial run of 24 circuits was made. These proved satis- 
factory, and a sizable production run was then ordered. It is impor- 
tant to note that, even on the original 24-piece order, production 
costs were actually lower than those for the previous ‘“‘mass-produced”’ 


ordinary assembly method. 


This is just one of the many cost-cutting circuits designed and manu- 
factured by Electralab, Incorporated. Others include hearing aids, 
timing devices, radar, guided missiles, motor controls, etc. 


Why don’t you take advantage of Electralab’s 
engineering facilities before you design or re- 
design your circuits? Send for our Engineering 


Brochure. 
Don't forget . 


!' N € O Oo R 


_~ 
5 


~ 


4 ™~™ Blectralab 


A makes printed 


circuits for the 


“Project TINKERTOY” 


modular system, 
TOO! 


107 FIRST STREET, CAMBRIDGE 41, MASSACHUSETTS 


BROADBAND TECHNIQUES (Cont.) 


geometric progression of the Z,’s, 
but rather: 


Za = VZiZ./VNo Vii; 
Zi = VZiZ2 / Vrs; 
Zea = VZi22° Via; 
7 ne WEE WN, Whe, 


wherein r,, determinable from the 


J 


y) 


z 
- 
ss 
7 
—— 
3% 


¥ 
Ny , (a) 
e t ha 
HO 4/8 HI 


x 


>» 


~ I a 
ca seed Original 
es 
re —Looped 


2 (b) 


Fig. 17: Symmetrical clockwise shifting 4-poles 


following equation, is given by Fig. 
11. 


f= ¥V N, [v 2(1 —No) : 


(l1—VNo)] / 1+VWNo). 


A method in point was developed by 
W. W. Hansen and communicated 
by Slater."! 


Line Transformer Pairs 

If a 4/4 line of characteristic 
impedance Z, and a A/4 line of 
characteristic impedance Z are cas- 
caded, as shown in Fig. 12a, they 
form effectively an ideal, real trans- 
former for the frequency for which 
the 4/4 relation holds (Fig. 12b) 
The actual, ideal transformer actior 
is sketched with Smith’s diagram in 
Fig. 12c. . 

Instead, now, of using a A/4 lin 
of characteristic impedance Z,, 
section of the original Z line can be 
converted into an equivalent 4/4 Z,- 
line by inserting a parallel reactanc: 
P (as shown in Fig. 12d) or a serie: 
reactance S. for the latter the under- 
lying relations are: 


N, = cotan b,;; 
2 cotan 2b,—S/Z. 


For practical needs Fig. 13 has beer 
prepared allowing the direct read- 
ing of the required complementary 
lengths and of S or P for the trans- 
former ratio N desired. 

This simple line transformer alon¢ 
has no broadband behavior. How- 
ever, by putting two equal lin« 
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EXPORT DISTRIBU 


THESE EXTREMES 


—or anything in between! 


TRANSFORMERS 


—custom-=built to military specifications 
or your specific performance needs 


AT THE 1.R.E. SHOW 
BOOTH 815 
AUDIO AVENUE 


LANGEVIN 


REPRESENTATIVES: 


P. A. Lund 
514 Corroll Ave. 
Mamaroneck, New York 


TORS: INTERNATIONAL STANDARD ELECTRIC CORPORATION, 50 CHURCH ST., NEW YORK CITY 


we 


specialization insures 
faster delivery and highest quality 


You can depend on LANGEVIN for every transformer requirement, large or 
small, including pulse transformers, charging reactors, saturable reactors, high 
cycle transformers and units built to the most rigorous specifications. Highly 
specialized facilities permit fast handling of short or long runs with maximum 
economy and rigid quality control. For prompt quotations or engineering col-' 
laboration, call or write today without obligation. 


LANGEVIN MANUFACTURING CORPORATION 


37 WEST 65th STREET, NEW YORK 23, N. Y. 


RY OF THE VW « RPORAT 


Royal J. Higgins Co. 
10105 S. Western Avenue 
Chicago 43, Hlinois 
W..C. King Co. 

1355 Westwood Bivd. 
Los Angeles 24, Colifornia 


R. B. Sivernell 
1900 Queen St. 

Fort Worth, Texas 
Edward A. Ossmann & Assoc: 
3 Juniper St. 
Rochester 10, New York 


Andrew A. Foley Assoc. 
640 Federal Ave. 
Camden 3, New Jersey 
Harris-Hanson Co. 
5506 S. Kingshighway 
$1. Lovis 9, Missouri 


TELE-TECH & ELECTRONIC INDUSTRIES * March 1954 


transformers in opposition, the re- 
sulting transformer ratio is one. 
Hence, the pair of opposing trans- 
formers may be moved to any place 
along the transmission line without 
creating any mismatch for the fre- 
quency for which they are designed. 
This simple fact is utilized to form 
for other frequencies more complex 
transformers that will not unmatch 
previous matchings. 

Referring to Fig. 14, it is assumed 
that a simple transformer is used to 
match the load for frequency A 
(straight line stands for VSWR 
1), whereas for frequencies B, C, 
and D wavy lines symbolize stand- 
ing waves (top part of Fig. 14). Now 
two opposing line transformers are 
used (second step in Fig. 14); they 
transformer matching the load for 
leave A matched and form a new 
a certain frequency B (becomes now 
straight line). The spacing between 
the the two points of inserting P (or 
S) is 2a, determined by the com- 
plementary length a of the original 
transformer for A. Two pairs of P’s, 
each spaced 2a in itself and spaced 
2b from pair to pair will match for 
frequency C, but will not unmatch 
A and B. In order to match also for 
frequency D four more pairs have 
to be added as indicated in the bot- 
tom row of Fig. 14. In order to match 
exactly at n frequencies 


~ 2"°—' discontinuities P (or S) 


have to be inserted into the feeding 
line. Though these insertions may 
be simple polysterene discs in co- 
axial lines or simple irises in wave 
guides (or any other series or 
parallel reactance in the line), the 
matching at four or five frequencies 
is usually the practical limit. The 
experimental adjustment is rela- 
tively easy and quick, if the schedule 
of Fig. 14 is kept in mind and if the 
matching is done at R,,,,, or R,,,,. 
Fig. 15 provides the transformer 
ratio and Fig. 16 the required com- 
plementary lengths for pairs of line 
transformers considered as one. All 
pertinent information is indicated in 
the diagrams. The diagrams are 
based on the following equations: 


1 —(1/2) (Z/P2—(Z/P) cotan 2v 


(Z/P) + cotan 2v 


BROADBAND DESIGN TECHNIQUES = (Continued) 


For brevity the contents of the 
brackets is not repeated. 

It should be borne in mind that 
Fig. 15 and Fig. 16 refer to a simple 
“pair” of line transformers, not to 
paired pairs as needed for matching 
more than two frequencies. 


Anomalous Dispersion 


For all transmission lines and 
waveguides being of uniform or 
simple periodic structure, two cor- 
related features are evident: 

(a) Wavelength decreases with in- 
creasing frequency. 

(b) Phase shift is clockwise. 

Both relations combined determine 
the clockwise bending of the input 
impedance with increasing fre- 
quency. 

Broadbanding could easily be ac- 
complished, if one of the above 
properties could be reversed, thus 


| | . + * 045-055 
ye: 
=F 4t+ 2 10% 

| fo 

| 6 
| | 
| tut Smoll- bend Feeding 
| 
| 
| 
| 


Broad- band Feeding 


Fig. 18: Smallband and broadband feeding 


providing a counterclockwise bend- 
ing of the input impedance. 

Called superlattice structures by 
Brioullin'* certain biperiodic band- 
pass structures (as one shown in 
Fig. 17) can be realized, for which 
the wavelength increases with fre- 
quency (anomalous dispersion) in 
one or several passing bands. Un- 
fortunately this behavior is by 
necessity coupled with a counter- 
clockwise phase shifting, since the 
propagation time or delay t, ~- db df 
must be positive in any real net- 
work (b being the phase constant). 

Fig. 17 illustrates this situation. 


tan v 


+Vi+[z7]? 7 , 
; 1 + (Z/P) tan v 


tan v 


1 + (Z/P) tan v 
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f,, moving to f’, by insertion of the 
anomalous section, is the lower 
frequency. f. and f’, refer to the 
positions at the higher frequency. 
Though the phase shift is counter- 
clockwise, the phase shift for the 
lower frequency is larger than for 
the higher frequency. Hence, again, 
the progression from f’, to f’, is 
clockwise as was the original pro- 
gression f, to f,. No counterclock- 
wise curving of the input impedance 
is possible. 


Broadbanding Conditions 


The prospects for broadbanding, 
however, are not completely nega- 
tive. If the characteristic impedance 
of the anomalous section decreases 
rapidly with frequency, as it does, 
e.g., for the structure shown in Fig. 
17, a looping as represented by Fig. 
17b will occur, thus providing a re- 
sult similar to the effect of a half 
wavelength section. 

Since b cos 'A,, (f), (where 
the cascade matrix element A,, ac- 
cording to the theory of symmetric 
fourpoles is the reciprocal of the 
open-circuit transformer ratio of 
the inserted section) anomalous dis- 
persion will occur in passing bands 
wherein 

(1) dAi./df>0 


(anomaly) 
(2) —1<Ai<+1 (passing band) 


The author did not succeed so far 
in getting theoretically any band 
width larger than 


1 at most. 

Symmetric Pairing: The need for 
paired feeding of arrays of broad- 
band antennas is self-explanatory by 
inspection of Fig. 18, since other- 
wise lobe shifting would take place. 
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-hp- 525B 


Frequency Converter Frequency Converter 


Frequency 10 cps to 200 mc 
Interval 1 usec to 100 days 
Period 0 cps to 10 ke 


measured instantly, 
automatically, directly by 
the revolutionary new... 


* 


*| 
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-hp- 526B 
Time Interval Unit 


4 
-hp- 526A 
Video Amplifier 


-hp- 524B ELECTRONIC COUNTER 


Vhy buy more instrumentation than you need? The new all-pur- 
se -hbp- 524B Electronic Counter with Plug-In Units gives you 
ecisely the frequency, time interval or period measuring cover- 

ge you want now. Later, you can add other inexpensive plug-in 

nits to double or triple the usefulness of the Counter. 


1 for 


oad- 


fodel 524B offers direct, instantaneous, automatic readings 
juiring no calculation, interpolation or complex instrument 
t-up. It has high sensitivity, high impedance, and its operation 
so simple and dependable it can be used readily by non-technical 

kisi rsonnel. Resolution is 0.1 #sec, and accuracy is 1/1,000,000 
count. Construction throughout is of highest quality compo- 
Nts in a compact militarized design. 


he new Counter with Plug-In Units gives you more range, 
re convenience, smaller size and lower cost than any commer- 
il instrument combination ever offered. With this one compact 
lipment, you readily measure transmitter and crystal oscillator 
quencies, time intervals, pulse lengths, repetition rates, fre- 
ency drift; make high accuracy ballistics time measurements 
high resolution tachometry measurements, or use as a precision 
quency standard giving convenience and flexibility not pro- 
ied in the usual primary standard. 


Data subject to change without notice. Prices f.0.b. factory 


cGraw 
Vellen- 
erhaelt- 
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BASIC COUNTER 


The basic -bp- 524B Counter unit measures frequency from 10 
cps to 10 mc with accuracy of 1 count stability, reading 
direct in kc; or measures period from 0 cps to 10 ke with accuracy 
of = 0.3% reading direct in seconds, milliseconds or microsec 
onds. Eight-place registration, short term stability 1/1,000,000, 
display time variable 0.1 to 10 seconds. $1,890.00 


COUNTER WITH PLUG-IN UNITS 


-hp- 525A Frequency Converter extends Counter’s range to 100 mc, 
Maintains accuracy, and increases Counter’s video sensitivity to 0.1 
volts through basic 10 cps to 10 mc range. $225.00 

-hp- 525B Frequency Converter like 525A but extends Counter’s range 
to 200 mc at 0.25 volts sensitivity. $225.00 

-hp- 526A Video Amplifier increases Counter sensitivity between 10 
cps and 10 mc to 10 millivolts for low level frequency measuremente 
$125.00 

-hp- 526B Time Interval Unit measures interval 1.0 usec to 100 days 
with accuracy of 0.1 usec + 0.001%, reading direct in seconds, milli- 
seconds or microseconds. Start, stop triggering in common or separate 
channels, through positive or negative going waves. $150.00 (Plug- 
in units supplied in aluminum storage case). 


Request complete details today from your 
-hp- Field Representative, or write direct 


HEWLETT-PACKARD COMPANY 
2998T Page Mill Road « Palo Alto, California, U.S.A. 


R. E. Corner INSTRUMENTS AVENUE and RADIO ROAD 


25-Watt 
Type RH-25 
Carefully crafted for match- 
less performance, Dalohm 50-Watt 
miniature power resistors are Type RH-50 
made to survive the most severe 
environmental, shock, and vibra- gige available 


er "RH-250—250 Watts 
tion conditions. 


RS Types—2, 5, and 10 Watt 
Dalohm RH type resistors are completely welded from ter- 
minal to terminal. They are silicone sealed in a die-cast, 
black anodized radiator finned housing and mount on sub- 
panel for maximum heat dissipation. 


———®@ Temperature coefficient 0.00002/Deg. C 
——-—® Ranges from 0.1 Ohms to 55,000 Ohms, depend- 
ing on type 
———-@ Tolerance 0.05%, 0.1%, 0.25%, 0.5%, 
1%, 3%, 5% 
——@® Manufactured in accordance to JAN-R-26A 
Specifications, Characteristic G 


Write, Wire or Call 
1304 28th Ave. Phone 2139 


New! All-Nylon! Fungus-Proof! 
GUDE-NYLACE 


Flat Braided Lacing Tape 


@ EASY ON HANDS @ SAVES TIME 
@ FLAME RESISTANT 


Flat braided lacing tape for all electrical harnesses 

SQ with either continuous or interrupted ties. 

Guaranteed free of all wax and foreign materials 
—only 100% pure Dupont Nylon is used in the 
construction of Gude-Nylace— excellent for 
strength, durability 

Slip-proof knots, easy to tie, easy On Operator's 
hands even without gloves. 

Complies with fungus resistant requirements of 


Gov. Spec. Jan-T-713. 


Write for samples, 
complete information 


GUDEBROD BROS. SILK CO., INC. 


Electronic Division: 225 West 34th Street, New York 1, N. Y. 
Executive Offices: 12 South 12th Street, Philadelphia 7, Pa. 


ADHESIVE NAMEPLATES 


Permanent metal nameplates calle} 
“Speedy-Cals” are applied to equipmer t 
without use of rivets or screws. The, 
consist of 0.003 in. abrasive resistart 
metal foil, laminated with bonding ma- 
terial, and may be embossed with cir- 


% 


cuit diagrams, trademarks, specification 
data, and similar patterns. To apply to 
flat or curved surfaces, they are im- 
mersed in water for one minute, blot- 
ted, and protective cellophane film re- 
moved. These nameplates are then rolled 
on any clean, smooth surface, such as 
metal, glass, bakelite and paint. Maxi- 
mum bond is achieved in 24 hours; 
considerably less if heat is applied. 
Available in all shapes and sizes, almost 
all standard colors, shiny or matte 
finish. North Shore Nameplate Co., 
Bank of Manhattan Bidg., Bayside, 
N.Y.—TELE-TECH & ELECTRONIC 
INDUSTRIES. 


POTENTIOMETER 


Type 771 “FilmPot” is a metallic 
film potentiometer that is only 34 in. in 
diameter and 1 in. long. It is available 
with either a servo-flange or threaded 


bushing mountings. The unit has a r- 
sistance element of precious metal di: - 
posited on an inorganic substrate tl 
is electrically stable up to temperatur 
of 225° C. that assures a low temper 
ture coefficient of resistance over 
range of 100 to 200,000 ohms in the 
in. case size. The Type 771, said to 
the first of its kind to be offered to t 
commercial market, meets JAN-R- 
specifications for salt spray, vibratio ., 
temperature cycling, and low temper: - 
ture. Fairchild Camera and _ Instr 
ment Corp., Potentiometer Div., 2 5 
Park Ave., Hicksville, LI. N.Y.- 
TELE-TECH & ELECTRONIC INDUS 
TRIES. 


an - 
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COMPLETE METAL TO CERAMIC SEAL. Gas-tight ceramic cases with 
metalized ends permit solder seal to nickel pins. 


MOISTURE PROOF. These new diodes exceed the requirements 
of JAN humidity specifications. 


REQUIRED ELECTRICAL PROPERTIES. More than two years of de- 
velopment were necessary to perfect this combination of hermetic 
seal and superior performance. 


MECHANICAL STABILITY. Platinum-rhuthenium whisker is welded 
to the germanium pellet. 


LONG-LIFE. The elimination of moisture effects adds years to 
the life of your equipment! 


Production quantities of hermetically sealed types 1N69, 
1N70, and 1N81 are now available. Hermetically sealed 
commercial types are expected to be ready in a few months. 
Be sure to include them in your design planning now! For 
complete information write: General Electric Company, 
Section X4834, Electronics Park, Syracuse, New York. 


DON’T MISS THE G-E EXHIBIT! 
See Germanium Products In Action 
1.R.E. Show... Booths 192-194 


GENERAL ELECTRIC 
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HERMETICALLY SEALED 
Germanium Diodes 


JAN * 
\TYPES; ' 


x 


. Ceramic Case 

. Solder 

. Germanium Pellet 

. Weld 

. Platinum-Rhuthenium Whisker 
Weld 

. Solder 

. Nickel Pin 
Weld 

. Leaded Copper Clad Wire 


—-—yr- ra™"™monse Pp 


MARIMUM RATI 


Hermetically 
Sealed DIODES 1N70 


Peak Inverse Voltage 75 


Continuous Operating 
Inverse Voltage 60 


Min. Forward Current 
(MA) at + 1V 5.0 


Max. Inv. Current (4 a) 
At — 50V 
At— 10V 50 


AV Rectified 
Current (MA) 40 


Peak Rectified 
Current (MA) 125 90 


Surge Current (MA) 400 350 
*JAN approval opplied for 


NEWS FROM OUR ADVANCED 
DEVELOPMENT LABORATORIES 


@ A four-terminal junction transistor has 
been developed having a region of nega- 
tive output impedance. This switching 
device is unique in that two coincident 
trigger signals are required to turn it on. 
Thus two gating functions may be ac- 
complished by a single transistor. 
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TIME-SAVER 


MONEY-SAVER 
IDEA STIMULATOR 


The units of the MODULAR SYSTEM provide 
a large number of electronic functions at 
patchcord-selector switch command: am- 
plifiers, pulse-formers, frequency dividers, 
electronic counters, etc. Thus, you are freed 
of circuit details, can think and operate on 
“block diagram” level. Your thinking is 
stimulated, while time-consuming, costly 
design and development work is elimi- 
nated. The MODULAR SysTEM allows spe- 
cial devices to be quickly “patched-up” and 
then just as easily disassembled. Eliminates 
troublesome delays and the need for ac- 
quiring special-function equipment for 
one-time application. Complex electronic 
devices are made available and operating 
within minutes after you have conceived 
the need. You'll save time and money with 
Modulars, cut important dollars from your 
engineering cost. 


q 
if 


cosTs 


WITH THE NEW 


GENERAL CHARACTERISTICS 


System: The Modular System consists of 
sixteen individual Modular units—providing 
most of the basic elements used in elec- 
tronic data handling, storage and transmis- 
sion, together with a power supply and all 
the necessary patchcords and connectors. 


Operation: Units are assembled on the 
power supply, locked together mechanically 
and quickly interconnected by patchcords 
after the desired functions have been se- 
lected by multiposition switches. 


Frequency: Maximum useful reprate is 120 
K pps. 


Dimensions: Each Modular unit is 2% 
inches high by 4% inches wide by 9 inches 
deep. Power supply (300 v, 400 ma) is 18 
inches wide by 5% inches high by 14% 
inches deep. 


Send for the Modular System catalog today 


AUDIO PRODUCTS CORPORATION 


Manufacturers and prime contractors 
of electronic and 
electromechanical equipment 


2265 Westwood Boulevard Dept. A 123 
Los Angeles 64, California 


See the Modular System demonstrated 
BOOTH NO. 856 


The Radio Engineering Show, March 22-25, 1954 + Kingsbridge Armory,New York City 
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CONNECTOR RECEPTACLE 


A new printed circuit connector re - 
ceptacle consists of solid one-piece cor - 
tacts mounted in Alkyd or Melamin:> 
Sockets maintain positive wiping cor - 
tact on 0.061 boards after 1,000 inse: - 
tions of 0.071 in. boards. Permanent s:t 


and contact fatigue, even under vibra- 
tion, have been eliminated by the de- 
sign and the production processes used 
Ample allowance for misalignment of 
mating boards has been made. The 
printed circuit connector is presently 
available in 18 and 22 contact configu- 
rations. Dimensional drawings and 
complete test data are also available. 
Richardson Co., 5860 Spring Oak Drive, 
Hollywood 28, Calif—TELE-TECH & 
ELECTRONIC INDUSTRIES. 


COMMUNICATIONS 
INDICATOR 


Radar device developed in cooper- 
ation with U.S. Air Force tells whether 
a radio broadcast is getting through to 
the listeners. “COZI” (Communications 


Zone Indicator) indicates appro i- 
mately how strong the broadcast sign ‘ls 
are at their destination, and whet e! 
the enemy is jamming that frequen y 
In operation, COZI sends out a ra ar 
beam which follows the same path 4s 
the radio waves, and then returns to 
show whether a given frequency is 
being reflected at the proper skip ¢.s- 
tance. Raytheon Mfg. Co., Waltham »4, 
Mass.—TELE-TECH & ELECTRON! -S 
INDUSTRIES. 
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every TV station needs 


LOSI 


that local sponsors can afford 


Here’s how the GRAY Telop screens out high production costs 


Install a Gray Telop as part of your basic TV 
broadcast equipment for commercials 
“screen” out high production costs! Use with any 
television film camera, including the new Vidicon 
camera. Projects opaque cards, photographs, 
artwork, 3%” x 4” transparent glass slides, strip 
material, even small objects . . . pens, watches, 
cigarette lighters, pipes, etc., or small models of 
large products. 


solve, fade-out . 


GRAY TELOP | 


Cray Audograph and PhonAudograph. 
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Seeing is Believing 


@ Gray Telop projection of commercials must be 
seen to be appreciated... 


@ You get dual projection, superposition, lap dis- 
. with a single lens system. 


@ You can project ‘cinematic’, exciting visual effects 
for greater audience interest... 


@ Your Gray Telop will pack punch and profit into 
every minute of your TV commercials ... at a 
price that local sponsors can afford! 


Division of the GRAY MANUFACTURING COMPANY 
Originators of the Gray Telephone Pay Station and the 


AND DEVELOPMENT CO. Inc., Hilliard St., Manchester, Conn. 


A Gray Telop . . . at low initial cost . . . projects 
these economical materials and small objects 
with all the professional versatility of major 
“network” effects ... without using costly film 
strips or live talent. Sponsors’ copy can be pre- 
pared quickly, easily, for a variety of effects 
that is virtually unlimited. Gray's Telop will help 
you to sell more revenue producing commercials 
... Increase Your Profits! 


GRAY TELOP II 


WRITE FOR: 

Visual proof of the profit making potential 
of Gray Telops. Request "TV Anytown,” 
the completely illustrated, detailed descrip- 
tion of Gray Telops. 


“To find and follow 
the better way” 


INSIST ON 
AMERICAN 
MICROPHONES 
D-33 Broadcast 
D-22 Public Address 


r staloa 
REE alog 4 


meuicas microphone co. 


370 South Fair Ouks Ave. * Pesedene, 1 Coll. 
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'| MINIATURE RELAYS 


A new series of telephone type relays, 
adaptable to low wattage sensitive ap- 
plications, have been designated as class 
22 and are supplied in hermetically- 


Pee sc fi 


z 3 a eves 

sealed, dust tight enclosed and open 
types. They are especially useful in 
applications where one relay must per- 
form a large number of switching func- 
tions with minimum input power. Coil 
and contact spring termirfals at mount- 
ing end of relay facilitates concealed 
wiring of either individually or strip 
mounted relays. They are available for 
60 cps ac, any voltage to 440; and for dc 
any voltage to 230. They are supplied 
with a variety of contact combinations; 
single or twin contacts; snap action 
contacts; coil resistance from 0.12 to 
21,000 ohms; time delay, slow release to 
125 millisec. Magnecraft Electric Co., 
1442-E West Van Buren St., Chicago 7, 
Ill—_TELE-TECH & ELECTRONIC IN- 
DUSTRIES. 


R-F AMPLIFIER 

Utilizing a traveling-wave tube, the 
model 24 broad band amplifier provides 
high gain over the 2,000 to 4,000 MC 
frequency range. The small-signal gain 


| averages 35 db, and the saturation 
output power is 30 mw. Maximum noise 
figure is 20 db or less. Primary supply 
requirements are 108 to 122 v. at 1 amp., 
50-800 cps. The unit is completely self 
contained in a case with JAN dimen- 
sions —4% x 7% x 19%.5 in. Westlabs, 
| Inc., P.O. Box 1111, Palo, Alto, Calif. 
| TELE-TECH & ELECTRONIC IN- 
| DUSTRIES. 


FLUTED SET SCREWS 


Setko set screws, now available in a 
complete range, stay more positively on 
the wrench or key while being started 
or inserted in a tapped hole, hence save 
production time. Further, the fluted 
type is tamper resistant because their 
application requires a special key or 
wrench. The strength of the screw is 
dependent upon its special design 


rather than its material, therefore, it 
can be tightened or loosened repeatedly 
without distortion nor will it split or 
round out. Because of its extra 
strength, the fluted socket screw small- 
sizes are particularly suitable for small, 
precision type products. Set Screw & 
Mfg. Co., 42 Main St., Bartlett, Ill— 
TELE-TECH & ELECTRONIC INDUS- 
TRIES. 


MOTOR 


The type PM-47 miniature perma- 
nent-magnet motor, rated at 1/400 h.p. 
with operating speed of 10,500 rpm, is 
suggested for application to small fans, 


4 
o 


N MT: 
blowers, and other light-weight loads. 
Designed for continuous duty, the unit 
draws 0.18 amp. at 27 v. de. and has a 
total weight of 5 oz. Dimensions: 114 
in. long by 1% in. diameter. The % in 
diameter shaft has an extension length 
of 14 in. Other lengths, and special ar- 
rangements, such as splines, keyways, 
gears, etc., can be provided. A number 
of electrical-connection arrangements 
can be provided to suit application re- 
quirements. Dalmotor Co., 1375 Clay St., 
Santa Clara, Calif—TELE-TECH & 
ELECTRONIC INDUSTRIES. 


ELECTRIC FURNACE 

A new electric, box-type re-circulat 
ing furnace for temperatures up t 
1,250° F. is built in 9 different sizes and 
2 heat ranges, 0-800° F. and 0-1,250° F 


soe 


ae 


Sizes are 18 x 12 x 18 in. to 24 x 24 
36 in. The furnace has a new skirt-ty 
cabinet and is furnished with an inf 
trol, electronic indicating temperatu: 
controller, contactor, and switch bo 
Exterior is baked-on “Hammerloid 
K. H. Huppert Co., 6830-32 Cottag 
Grove Ave., Chicago 37, IllL—TELI 
TECH & ELECTRONIC INDUSTRIE: 
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PERFECTED 
ARC-ANGLE METER 


Doubles Possibilities in Design Field 


3%” Round Case 


VOLTMETER 


e Provides more practical space usefulness than any other elec- 


trical indicating instrument. 


e New, 212 times longer scale specifically designed for maximum 


space economy. 


eThe result of 8 years of continuously improved HICKOK 


development. 


The pioneering development of this 250 Degree Arc-Angle 
instrument class has made possible numerous new applications 
in all fields of electrical-electronic indication. Engineers can now 
utilize the long-scale readability advantages of a meter with 
uniform and evenly spaced scale divisions. A full 250° arc on the 
dial now replaces the conventional 100° arc of other electrical 


instruments... 


(24% times longer scale). A 342” HICKOK 250° 


meter has a scale length equal to the standard 6” switchboard 
meter. A 242” HICKOK 250° meter equals scale length of a 


conventional 4” meter. 


In considering the development of this new line, it was decided 
to do more than just offer a class of miniature panel meters with 
accuracies already commercially available . . . but to produce a 
new instrument equivalent in sturdiness, accuracy and scale 

length to the larger rectangular switch- 


board models. 


These 250° instruments meet perform- 


Diagram showing 


physical dimensions 


Booth 458-460 Electronics Ave. 


HICKOK 


ance requirements of military specifica- 


wa tions. Components are exactingly machined 
pa: Ta OH | = to provide the highest possible torque to A. 
A weight ratio. The exacting design of the wr 
inp | C oi6\\. magnetic circuitry, the high standard of 
Bp | W@ HO4 meticulous manufacture and the elaborate 
1 i} “ ? laboratory and field testing of this revolu- 
- ; ~ tionary achievement has resulted in a new 
class of 1% panel instruments. Available 
MODEL A B Cc in 1% through 5'%-inch sizes, round, 
2%" R56 ‘te sae per Square, or AN cases, sealed or unsealed, 
prey ae gee mr and in all D.C. ranges and A.C. rectifier 
hoon types. 
ne rat nomen Your inquiry is invited. Kindly list 
57" ae 4.628" 2.250” 5.500” specification details of your requirements. 


See these new meters at the |. R. E. Show, 


Conventional 100 Degree Arc-Angle instrument 
showing O—200 microampere range. 


The HICKOK 


moving coil assembly 
consists of precision machined com- 
ponents. Carefully designed to 
insure mechanical stability and 
dependable electrical accuracy. 


yy UU a A 


0 20 40 60 80 100 120 140 160 180 200 


HICKOK 250 Degree Arc-Angle instrument showing same 
range on a scale approximately 2'4 times as long in the 
same size instrument. 


THE HICKOK ELECTRICAL INSTRUMENT COMPANY 


Cleveland 8, Ohio 


10606 Dupont Avenue ° 


Write today for 
your copy of the 
new HICKOK In- 
strument Catalog 
No. 28. 
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let WILLIAMS 


help you apply 


ferric oxides 


to the manufacture 
of your 


| You'll be well repaid by getting 
the facts on a special group of 
| Pure Ferric Oxides, developed 
| by Williams especially for use 
l in the manufacture of ferrites. 
Williams Ferric Oxides analyze 
| better than 99% Fe.O;. They 
| contain a minimum of impuri- 
| ties. They are available in a 
broad range of particle sizes and 
shapes. Among them, we’re cer- 
| tain you'll find one that’s “‘just 
| right”’ for your requirements. 
The proper application of Ferric 
| Oxides to the manufacture of 
| Ferrites is our specialty. 
| Tell us your requirements. . 
| we'll gladly send samples for 
test. Chances are good that our 
| Ferric Oxide ““Know How”’ can 
| save you considerable time and 
money. Address Dept. 30, C. K. 
| Williams & Co., Easton, Pa. 
| 


COLORS & PIGMENTS 


Cc. K. WILLIAMS & CO. 


Easton, Pa. e« East St. Louis, Ill. 
Emeryville, Cal. 


IF — We also produce IRN Magnetic Iron 
-—~ powders for the Electronic Core In- 
dustry, the Magnetic Tape Recording Indus- 
try and others. Write for complete technical 
he information. 
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New Technical Products 
for the Electronic 


SUPER-REGULATOR 


The “Kay-Lab” super-regulator con- 
verts ordinary power supplies to pro- 
vide extremely low output impedance 
and ripple. Stable high gain amplifiers 


and pentode series passing tubes make 
the unit immune to preceding power 
supply variations. Constant plate cur- 
rent versus plate voltage characteristics 
of the pentode tube series is main- 
tained by an internal screen voltage 
source. Amplifier gain of 105 db main- 
tains both the de and ac output im- 
pedance extremely low. There are no 
electrolytic condensers in the operating 
circuitry, and the regulator can be used 
for either positive or negative output 
voltage. Voltage range, 200-350 v. Cur- 
rent range, 0-450 mas. Load regulation 
for full load current change 0.01%. 
Line regulation for 10% line voltage 
change 0.03%. Voltage stability 0.2%. 
Provided terminals enable connecting 
a Model 122 chopper stabilizer afford- 
ing absolute long time stability to the 
output voltage. Kalbfell Laboratories, 
Inc., P. O. Box 1578, 1090 Morena 
Blvd., San Diego 10, Calif—TELE- 
TECH & ELECTRONIC INDUSTRIES. 


REMOTE TV CONTROL 


The “Controla-Tone,” an inexpensive 
patented TV and radio set remote vol- 
ume control now being manufactured 
and distributed will be available soon 
in dealers’ store. The unit is installed 
by first disconnecting the set from its 
electrical outlet. Then, if the set has 
two voice coil leads, one is cut and the 
insulation is stripped from the result- 
ing ends. These are then secured to the 
ends of two “Controla-Tone” wires by 
furnished wire nuts. To eliminate stress 
and prevent short circuits, the lead of 
the device is then attached by an in- 
sulated staple to the receiver interior 
or base board. Thus installed the de- 
vice can vary volume from a whisper 
to a shout by a flick of the thumb. 
Controla-Tone Co., 111 North Tacoma 
Ave., Tacoma 2,- Wash.—_TELE-TECH 
& ELECTRONIC INDUSTRIES. 


FREQUENCY CONVERTER 


The Model 2500 frequency converte 
delivers 60 va., 2,500 cps power. It 
frequency-regulated output is accur 
ately controlled by a tuning fork, an 


an output cutoff relay protects against 
frequency change resulting from com- 
ponent failure. Operating on a 110-120 
v., 60 cps voltage at a maximum dis- 
sipation of 365 watts, the converte: 
delivers a monitored output that is 
adjustable between 90 and 115 v., 2,500 
cps, at 60 va. maximum. Within the 
specified input voltage limits, voltage 
regulation, frequency regulation, and 
harmonic distortion are independent of 
the power factor between 0.5 lagging 
and 0.5 leading. Avion Instrument 
Corp., Div. of American Car Foundry 
Co., 299-30 State Highway No. 17, 
Paramus, N.J.—TELE-TECH & ELEC- 
TRONIC INDUSTRIES. 


HEADSET 


The “Earset” is a single-cord, single 
phone headset that is held to the ea 
by a flat, plastic, comma-shaped frame 
The center of the “comma” is a sensi 
tive hearing aid type receiver that i 
held in place by a “tail” which fit 
over the ear. The other ear is left fre 
to listen to the telephone or conversa 


tion. Frequency response runs fro! 
50 to 4,000 cps. and provides comfort 
able hearing at 0.3 mw. input. Tele» 
Inc., Telex Park, St. Paul, Minn. 
TELE-TECH & ELECTRONIC INDUS 
TRIES. 
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new color TV coils kit contains 32 
is for use with shadow mask tubes. 
uded are a distributed constant 
iy line, a horizontal output trans- 
1er, a horizontal dynamic converg- 
and focusing transformer, horizon- 
lynamic-convergence phase control, 
a complete set of i-f., video, and 

; r information circuit coils. The kit 
vailable for immediate delivery in 

sy all quantities. Electrometric, Inc., 
O:-on St... Woodstock, Il—TELE- 
H & ELECTRONIC INDUSTRIES. 


POTENTIOMETER 


he Model D miniaturized milli- 
torque, single-turn, wire-wound poten- 
tiometer, produced by Telepot Instru- 

its, Neuchatel, Switzerland, has the 

ywing performance characteristics: 

arity, 0.1%; starting torque, 0.003 


oz. In.; running torque, 0.0015 oz. in.; 
istance range, 100-100,000 ohms; re- 
istance tolerance, 0.2%-3.0%; mechani- 
Cc. al rotation, 360°, electrical rotation, 
7 395° +5°, power rating, 0.5 watt; tem- 
perature, —65° to +85° C.; maximum 
operating speed, 1,200 rpm; acceleration 

allel to shaft, 50 G.; acceleration at 

right angles to shaft, 15 G. Diameter, 


nN - 


le 0.87 in., height, 1.05 in., diameter of 
2a shaft 0.078 in. F. H. Paul & Stein Bros.., 
né Inc., 100 Gold St.. New York 38, N.Y. 
1S ELE-TECH & ELECTRONIC IN- 
i DUSTRIES. 

fit 

re TRANSISTOR ANALYZER 

sa ll negative resistance curves of N- 


» and P-type point contact transis- 
can be traced with the model TA-2 
sistor analyzer. Inasmuch as all cir- 
parameters controlling the negative 
tance curves are available as me- 


variables on the front panel, the 
nables the user to visually design 
negative resistance circuit in a 
r of minutes. Polyphase Instru- 
Co., 705 Haverford Rd., Bryn 
r, Pa—TELE-TECH & ELEC- 
NIC INDUSTRIES. 
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SIGMA 
SENSITIVE RELAY 
FACTS 


The Sigma Relay Manual is frankly pat- 
terned after the RCA Tube Hand Book 
which in our view is one of the best 
things in the industry. It will be a long 


MECHANICAL CONSTRUCTION 


time before the Manual, even in its 
much more limited field of usefulness, 


OPERATING CHARACTERISTICS 


achieves anything like the near per- 


FORCE CURVES 


fection of its model 


OPERATING TIME CHARACTERISTICS 


Howsoever, there are here assembled 
all known facts about each Sigma relay, 
type, series, and adjustment. Each 
available combination is tabulated so 
that it can be selected with foreknowl- 
edge of all important attributes, notably 
including ratings under all test conditions 
selected for regular proof testing 


HOLD TIME CHARACTERISTICS 
SENSITIVITY e ADJUSTMENTS 
MOUNTINGS « ENCLOSURES 


DIMENSIONS e WIRING DIAGRAMS 
Doubly important is the fact that in 
the Sigma Relay Manual is provided a 
means whereby — through the regular 
supplement service — new information 
can be easily accumulated and dis- 
seminated 


STANDARDS ¢$ OPERATING LIFE 

SALT SPRAY « TEMPERATURE CYCLING 
HUMIDITY e IMMERSION 

The Sigma Manual Service consists of 
the basic loose leaf manual of approxi- 


mately 260 pages and additional and 
replacement pages in groups as issued 


BAROMETRIC PRESSURE 
MOISTURE RESISTANCE e VIBRATION 


ACCELERATION ¢ DIELECTRIC 
SUBSCRIPTION PRICE IS FIVE DOLLARS, 
FINISH e ETC. 


YEARLY RENEWAL, ONE DOLLAR. 


( i q fe 

for the solace of those who bad only ‘ r , 7 f > 

one reason for reading the above and 4 ; > 

who are disappointed, we bave another . 4 / be 
book for sale more to their taste a ~ 3 ‘ } 1 
“Sigma Instruments Ink” ( Ads and ) f ; poe 
selected mail ; ’ % é a | 7 

Price $1.00 postpaid : ee A ’ wm 


SIGMA INSTRUMENTS, INC. 


86 PEARL ST., SO. BRAINTREE, BOSTON 85, MASS. 


Lockheed in California 
calling... 


ELECTRONICS 
RESEARCH 


Engineers 


Lockheed’s expanding development 
program in nuclear energy, supersonic 
fighters, jet transports and other 
classified projects has created unusual 
career opportunities for Electronics 
Research Engineers experienced in any 
or all of the following fields : 

1. Circuit design 

2. Airborne radar systems research 

3. Airborne antenna design 


The positions require a degree or equivalent 
in electrical engineering or physics. 


There are also career openings for Jr. 
Engineers for Electronic Research. No 
experience is necessary although a degree 
is required. 
In addition to excellent career 
opportunities, Lockheed offers you: 

1. High salaries, commensurate with your 

experience 
2. Generous travel and moving allowances 


3. A chance for you and your family to 
enjoy life in Southern California. 


INTERVIEWS AT 1.R.E. SHOW 


For those engineers attending the I.R.E. 
convention, Lockheed Representatives 
Paul Morgan and Charles Strack will be 
available at the Hotel Lexington day 
and night on March 22 and 23. 


If you are unable to attend the convention, 
address inquiries to Paul Morgan, Dept. 
TT-M-3 at Lockheed’s Burbank plant. 


Lockheed 


AIRCRAFT CORPORATION 
Burbank, California 


130 


New Technical Products 
for the Electronic 


VHF ANTENNA 


The A-15 is an inverted “L” antenna 
that is broad-banded to cover 118-148 
MC. Its vertical section is 8 in.; its 
horizontal section is 13 in. The unit 
can be single-hole mounted on the belly 
of the smallest 2-place helicopter, with 


* 


sufficient clearance for operation, where 
it has the best radiation field pattern. 
Designed to withstand mild icing, the 
unit can be used on aircraft speeds of 
250 mph. VSWR is under 2 from 118- 
144 MC and rises 2.7 at 148 MC. 
Aircraft Radio Corp., Boonton, N.J. 
—TELE-TECH & ELECTRONIC IN- 
DUSTRIES. 


COMBINATION FASTENER 


The flat-type combination “Speed 
Nut” is flanked on both sides with 
push-on fasteners that bite into inte- 
gral studs and similar parts. Pressing 
the one-piece spring-tension fastener by 
hand over two plastic studs on the rear 
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face of a TV cabinet, secures the “Speed 
Nut” in position to receive the screw 
that holds the glass viewing-window 
in place. Four of the combination nuts 
securely attach the window to the 
cabinet without threading. Their use 
enables the easy removal of the window 
for cleaning or replacement. Tinnerman 
Products, Inc., P. O. Box 6688, Cleve- 
land, Ohio.—TELE-TECH & ELEC- 
TRONIC INDUSTRIES. 


ATTENUATORS 


A line of coaxial and turret atten ia- 
tors with available attenuation steps 
from 0.1 to 60 db and a frequeicy 
range de to 3,000 MC has been an. 
nounced. The units may be obtained 
singly (90500) or in a turret selector 


(90506) containing any six values of 
attenuation which features a “pull-turn- 
push” selection sequence. The type of 
resistive elements used is such that 
with a 1,000 pps at four usecs duration, 
the maximum accommodated peak volt- 
age applied to the input connector is 
about 100 v. Stoddart Aircraft Radio 
Co., Inc., 6644 Santa Monica Blvd. 
Hollywood 38, Calif—TELE-TECH & 
ELECTRONIC INDUSTRIES. 


RACK ASSEMBLY 


The HQ-140-X communication re- 
ceiver is now available for standard 
rack mounting. The rack mounting as- 
sembly is a #16 gauge steel frame 
designed for placement around an HQ- 


140-X chassis to make rigid moun':ng 
possible in a 19 in. rack. The assem ly 
can be added to an HQ-140-X rece er 
chassis, or it can be supplied rea ‘y- 
mounted in a new HQ-140-X cha. 3is 
Included is a grey panel border ‘ ™ 
to cover the standard cabinet moun ‘ng 
holes and rack mounting screws. H: ™- 
marlund Manufacturing Co., 460 ¥ est 
34th St. New York 1, N.Y—TE-E 
TECH & ELECTRONIC INDUSTR'£S. 
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Industries 


rOWER 


A new radio and TV tower design 
ables six sections to nest so com- 
actly that a 100 foot tower occupies 
vareroom space of less than 21% sq. ft. 
Che structure and all accessories make 
1 package that is only 90 x 20 x 20 in. 


Wwita ili. 


} 
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in size. It is made entirely of heavily- 
coated steel. All bracing is riveted, and 
there are no welds to rust. No wrenches 
are necessary to assemble the tower, 
and rotators can be installed within it 
without additional accessories. It is 
said that the package reduces freight 
charges by 50%. Spaulding Products 
Co., Tipton, Ind—TELE-TECH & 
ELECTRONIC INDUSTRIES. 


TV LENS 


The 35 mm Angenieux Retrofocus 
lens features a 64° angle of view. The 
short focal length, quality lens is sup- 
plied in a focusing mount with an iris 
diaphragm that has f2.5 effective aper- 
ture. Complete information is available 
from the manufacturer. Ponder & Best, 
Telens Div., 814 North Cole Ave., 
Hollywood 38, Calif—TELE-TECH & 
ELECTRONIC INDUSTRIES. 


POWER RECTIFIER 


The “Center-Sealed” power rectifier 
‘onsists of an outside collector, an in- 
side collector, phenolic washer, counter 
lectrode, selenium disc, and base plate. 
The “outside” collector seals the “in- 
side” or center collector against paint 
ind moisture penetration. This assures 
1 clean contact between the inside col- 
ector and plate surface which, it is 
aid, provides a near zero resistance af- 
er years of operation. Sarkes Tarzian, 
Rectifier Div., 415 N. College Ave., 
Bloomington, Ind—TELE-TECH & 
‘LECTRONIC INDUSTRIES. 


TELE-TECH & ELECTRONIC INDUSTRIES * March 1954 


Remote control of radio broadcast transmitters, recently approved 

\ a by the F.C.C., means that broadcasters can make more money 
\ by because they don’t need to have people wasting their time 
” watching the transmitters — which incidentally can be located 


where real estate is dirt cheap. All checking, monitoring and 


adjusting are done at the studio. 


[ 
4 As a result, everybody and his brother has jumped into the business of 
knocking together so-called remote control systems. Following 
recognized electronic design principles, they start with a couple of 
black boxes and jam into them as many tubes, wires, resistors and such, 


as Newton’s law will allow (or is it Euclid’s fifth axiom? ). 


We're proud that one of our commercial customers followed a more 
practical route. He believed that the fewer the components, 
the more foolproof would be the result. We subscribe to this 


theory as long as it sells our relays 


So, our friend, The Rust Industrial Company, Manchester, N. H., 
designed a job that has zero (0) tubes either at transmitter or studio 
as compared to another system which has thirty-seven (37) in the 
control and metering circuits, twenty-four (24) of which are at the 
transmitter. The Rust system has but one control adjustment whereas 


the competitor has 23. Although nowhere near as electronic, 


the Rust system works. 
Q Incidentally, Rust has 15 relays (as compared to 16 for the 
competitor) and the four sensitive ones that Rust calls the heart 
of the whole system are Sigma (types 5 and 7). The Sigma relays 
— — receive the signal over the remote control line and decide which 
function to initiate at the transmitter. Rust likes these Sigma relays 
— so much that they are replacing other types used in some early 
9 Rust models for free. Such is the power of propaganda. 
| | | ills, ~} P 4 
| | Py s * ® ; % 
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How to Wind Up with a Better Coil! 


A precision potentiometer is used 
as a voltage divider...to translate 
mechanical motion into voltage 
change. Essentially, it consists of a 
resistance element with terminal con- 
nections, and a sliding contact. A 
current is impressed on the element 
... when the sliding contact is moved, 
a change in output voltage results. 
For compactness, the element is 
usually bent into a circle, and the 
slider arranged to traverse it when a 
shaft is turned. 


The resistance element may be of 
composition, 
deposited film, 
or wire-wound 
type. Each has 
its advantages 
...the wire- 
wound element 
used in the Heli- 
pot * precision potentiometer provides 
the most satisfactory combination 
of accuracy, high resolution, and 
economy. 


Resistance wire may be wound on a 
toroid...or on a card or mandrel 
which is then bent to shape...and 
Helipot makes appropriate use of all 
these cores in various models. In the 
great majority of Helipots, the resist- 
ance wire is wound on a copper man- 
drel... which has most advantageous 
heat-dissipating properties...and 
can be coiled into thespace-conserving 
helical shape which was a Helipot 
innovation. 


The linear potentiometer is designed 
to change output voltage in direct 
proportion to change in shaft posi- 
tion. For accurate performance, any 
given amount of slider travel must 
effect a precisely corresponding volt- 
age change...no matter which por- 
tion of the coil is traversed. 


To achieve this, a potentiometer man- 

ufacturer must select resistance wire 

of uniform thickness...and space it 

as accurately as possible when winding 

it. Good resistance wire is available 

from several sources...the critical 
~ 
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phase is the series of operations in- 
volved in coil-winding. Sectional 
dimensions and straightness of the 
copper mandrel...tensioning of the 
almost invisible filament of resist- 
ance wire...spacing between turns 
.all must be practi- 
cally unvarying. The 
coil must then be pre- 
heated...coated with 
just the right amount of 
insulating varnish... 
) dried...and formed to 
required shape. 


Traditionally, these 
delicate operations 
require a variety of 
equipment and the work 
of many specialists...to 
produce a single coil. 
Helipot Corporation 
engineers have developed 
a machine unique in the 
industry...which _ per- 
forms all these coil- 
making operations auto- 
matically...in continuous sequence 
and at high speed. 


At Helipot’s Pasadena plant, a bat- 
tery of these 
coil-winding 
machines per- 
mits full-scale 
production of 
high-quality ay 
coils...the heart ; 
of the Helipot ™ 

precision potentiometer. 


Gr 


* * * * 


WRITE FOR YOURS TODAY! Your 
Helipot Pocket Slide Rule is waiting 
for you. Only 6 inches long, this valu- 
able pocket rule contains A, B, C, Cl 
& D scales, plus Ohms Law Formulae. 
Handy temperature-conversion chart 
makes it doubly valuable. Write for 
yours today on your company letter- 
head, ask for S.R. No. 303. 


* * * * 


Write to Helipot Corporation... 
a division of Beckman Instruments, 
Ine., South Pasadena, California. 


*T.M. Reg S. Pat. Off. » 248 


New Research Firm 

Dr. Edward Bentley, former vic: 
president and director of research a 
Instrument Development Labora 
tories, 163 Highland St., Needhan 
Heights 94, Mass., has founded a new 
industrial and research firm whic! 
has been named PhoToCorp, Inc 
The new group is located at 751 Mair 
St., Waltham, Mass., and is staffex 
by former associates of Dr. Bentley 
Purpose of the organization is to ap- 
ply extensive engineering knowledg: 
and advanced management princi 
ples to problems in instrumentatio1 
and subminiaturization. 


Index Lists H-P 
Journal Issues 

A four-page index listing all issue: 
of the Hewlett-Packard Journa 
from September, 1949, through Au- 
gust, 1953 is available by writing 
Hewlett-Packard Co., 395 Page Mil! 
Road, Palo Alto, California. 

The Index contains a cross-refer- 
ence listing of all issues of the tech- 
nical publication by title of article 
by subject, and by model number o: 
type of Hewlett-Packard electroni 
test instruments mentioned. The In- 


dex, as well as previous issues of the 


Journal, is offered free upon written 
request giving name, business con- 
nection and title. 


Friction-Free Tape 
for Magazine Operation 


A magnetic tape that is reported 


to be almost friction-free and wil! 
give over 200 hours of excellent per- 
formance in loops over 200 ft., has 
been announced by Cousino, Inc 


2325 Madison Ave., Toledo 2, Ohio 


The low friction is achieved by a 


special coating on the back of myla 
base tape. The tape loop is used with 


| the company’s “Audio Vendor” con- 


tinuous play magazine, which maj 


| be attached to standard recorders. 


American Mica Moves 
to New Quarters 
American Mica Insulation Co. i: 


| now established at new and large 
facilities at Manasquan, N. J. The 
| company manufactures and _ fabri 


cates precision insulating materials 


Philadelphia Electronics 
Buys Atlas Resistor 


The Atlas Resistor Co., former] 
located at 423 Broome St., Nev 


| York 13, N. Y., has been bought b: 


the Philadelphia Electronics Cor; 
of 24 East Coulter St., Philadelphi: 
Pa. It is planned to continue Atla 
operations as a wholly owned sub 
sidiary under the direction of Ed 
ward Herman. 
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A spanking breeze across the bay . . . the echoing boom of the 
race steward’s deck cannon . . . ropes and sails straining for 
advantage of position. Each boat, sleek and ship-shape, is out to 
win — but only one will come in first. 


... most capacitors start even, too 


. . but EL MENCO Capacitors always win first place in specifi- 
cation requirements because their superiority and dependability 
have been proven. They're factory-tested at more than double 
their working voltage . . . they’re guaranteed stable under the 
most adverse conditions of application. 


No matter what your requirements — from the mighty high- 
capacity CM-35 (5-10,000 mmf) to the midget low-capacity 
CM-15 (2-525 mmf) — EL MENCO gives you superior job- 
rated, job-tested performance. They’re built to win! 


Electro Motive is now supplying special silvered mica films for 
the electronic and communication industries in any quantity — 
just send us your specifications. 


| 


Jobbers and Distributors are requested to write for | 
information to Arco Electronics, Inc., 103 Lafayette 
St., New York, N. Y. — large stocks on hand — spot 
shipments for immediate delivery. Sole Agent for 
Jobbers and Distributors in U. S$. and Canada. 


WRITE FOR FREE SAMPLES 
AND CATALOG ON YOUR 
FIRM'S LETTERHEAD iid e Ne [} 
MOLDED MICA MICA TRIMMER 


CAPACITORS 


Foreign Electronic Manufacturers Get Information Direct from our Export Dept. at Willimantic, Conn. 


THE ELECTRO MOTIVE MFG. CO., INC. WILLIMANTIC, CONNECTICUT 
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Telecomputing’s new digital instrument 


measures resistance, voltage and 
current with push-button speed 


The versatile Digitester serves as a combination digital 
volt-ohm-milliampere meter, gives you 0.1% accuracy and .8 second speed. 
In addition, readout is in decimal numbers instead of analog form. 
Wide measuring ranges are an important advantage of the Digitester. You 
can measure up to 10 megohms, 1000 volts, or 1 ampere. Maximum accuracies 
(lowest scales) are +.01 ohms; +.00001 volts; + .01 microamperes. 
Operation does not involve any manual adjusting or balancing. You simply 
press a panel button to get decimal readout. 
A digital ohm meter called the Digitohm is also available at $985.00. It meas- 
ures resistance with the same speed, accuracy and wide range as the Digitester. 
Specifications on the Digitester and Digitohm will be sent you upon request. 
Please address inquiries to Preston W. Simms, Dept. TT-3. 


TELECOMPUTING corporation 


BURBANK, CALIFORNIA + Washington, D. C. 


Telecomputing invites you to visit its exhibit at the I.R.E. Show in New York, 
March 22-25, Booths 319 and 321. 
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IRE Program 
(Continued frem page 71) 


“Some New Developments in High Fidel -y 
Loudspeakers,” by H. Olson and j 
Preston 

“High Fidelity and the Hearing Process,” 

W. E. Kock 

“Some Aspects of Stereophonic Sound in 

Motion Picture Theaters,” by R. H. Ran er 


INFORMATION THEORY 1I—CODING AND NO!:£ 

“Matched Filters for Detecting Pulsed § g- 
nals in Noise,” by J. S. Rochefort 

“An Experimental Study of the Bandw) ‘th 
of a Digital Computer,” by N. R. Sco 

“Time-Varying Quasi-Linear Method of 
Speech Noise Suppression,” by M. J. Di- 
Toro 

“Discriminatory Analysis — to Speech 
Sound Recognition,” by H. L. Stubbs 

“A Discussion of Auto- Correlated Error 
Terms in Time Series Analysis,” by R 
Weller 


BROADCAST AND TV RECEIVERS |I—GENERAL 

“Ferrite Cored Antennae,” by C. A. Gri 
mett 

“Transistor AM Broadcast Receivers,” by 
A. P. Stern and J. A. A. Raper 

“Wide-Band Amplification wit Surface- 
Barrier Transistors,” by J. B. Angell 

“Automatic Damping in Vertical Deflection 
Circuits,” by H. E. Thomas, S. DeMars 
and M. Jones 

“Wide-Range Tuning System,” by H. T. Ly- 
man, F. G. Mason, and H. Ross 


ELECTRONIC COMPONENTS 11—APPLICATION 

“Magnetic-Core Delay Cables,” by D. R. 
Stein 

“Improvements in the Field of Electrolytic 
Capacitors,” by D. Altenpohl 

“An Investigation of Lowest Resonant Fre- 
uency in Commercially Available Bypass 
Capeciiens,” by D. T. ‘Geiser 
“Resolution in Precision Potentiometers,” by 
R. J. Sullivan 

“Evaluation of Core Materials for Magnetic 
Amplifier Applications,’”’ by R. D. Teasdale 
and H. R. Brownell 


AERONAUTICAL AND NAVIGATIONAL 


ELECTRONICS 111 


“Operational Analysis of Track-While-Scan 
Radars,” by S. J. O'Neil 

“ee Study of "ne UHF Omnidirectional Air- 
craft Antenna Problem and _ Proposed 
Methods of Solution,” by W. Spanos and 
J. J. Nail 

“A Modulator Technique for Producing Short 
Pulses in High Powered Magnetrons,” by 
T. J. Parker 

“The Role of Stereo in Ke D’ Radar Indicat- 
ing Systems,” by W. Tower 

“An Automatic Antenna R tatching Unit,” by 
E. W. Schwittek 


ENGINEERING MANAGEMENT |l—SYMPOSIUM: 
PERSONNEL TRAINING AND SELECTION FOR 


ENGINEERING MANAGEMENT 
“For the Universities, ” by S. C. Hollister 
“For Industry,” by W. R. G. Baker 
“For the Government,” by J. M. Mitchel! 


MEDICAL ELECTRONICS 

“Visualization of the Distribution of Gam: 
Emitters in-vivo By Means of the Gamn 
Ray Pinhole Camera and Image Amp!i 
fier,” by R. K. Mortimer, H. O. Anger, < 
C. A. Tobias 

“Expansion Chamber for Measurement of 
Red Cell Permeation by Water,” by A. 
Solomon and C. V. Paganelli 

“Color and Enhanced Contrast X-Ray I™- 
ages,” by R. S. MacKay 

“Measurement of Slow Neutron Depih 
Doses” by E. Stickle 

“Use of Charged Particles to Measure S} in 
Thickness and Other Surface Properti« 
by F. Hutchinson 


AUDIO II—GENERAL 

“Some Aspects of Clipped Speech,” by R 
Saxe and R. E. Lacy 

“A — Unidirectional Micropho: 
by B. B. Bauer and J. W. Medill 

“A High Salen ork Quality Au 
Power Amplifier,” B. Bereskin 

“System cme _ “Factors "he Audio Am) - 
fiers,” V. Kiebert, Jr. 

“Driver System ~— : Ended Push-} 
Amplifiers,” by C. T. Hall 


INFORMATION THEORY III—SPEECH AND 


COMPUTATION 
“Optimize Data Encoding for Digital C« 
puters,” by W. H. Kautz 
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Platte Pipe Line 
Company's micro- 
wave system is over 
1000 miles long... 
to provide every 
communication and 
control facility: 
voice channels, 
remote supervisory 
control, continuous 
or selective tele- 
metering, teletype, 
alarm signaling and 
VHF radio. This 
entire microwave 
system was sur- 
veyed, designed and 
installed by Philco. 


Typical Phileo Pipeline Installations 


EI Paso Natural Gas 
Company has 500 
miles of Philco 
Microwave with an 
average distance of 
50 miles between 
stations. This New 
Mexico to Arizona 
system consists of 


Communication companies use Philco repeater and termi- 
. nal stations, multi- 
Microwave for telephone, telegraph and plexing equipment 
television transmission. Reliability, econ- sor system party 
line and VHF radio 

omy and quality of transmission make channels. 


Philco Microwave ideal for their use. 


ico Microwave is being used by leading 
ads for telephone, telegraph and train 
tching. Microwave is a private system, The longest 
microwave hop 
in the nation 1s 
this 81-mile El 
Paso hop from 


€$ costly wire installations and simpli- 


ght-of-way problems. 
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2K50 


MADE (IN U.S.A. 


Your source for 2K50 
REFLEX KLYSTRON TUBES 


The new Bendix Red Bank 2K50 is the perfect answer for those who 
want a thermally-tuned Reflex Klystron tube for K-band operation. 


The 2K50 has two primary applications—first, as a local oscillator in 
small, compact, lightweight, high definition radar and, second, as an 
oscillator in microwave spectrometers, signal generators and spectrum 
analyzers. 

Because of its thermal feature, the 2K50 may be tuned automatically. 
Thus, it is ideally suited for difficult locations ... in aircraft, for 
example ... where direct or mechanical tuning is not practical. 
Perfection of the complex, ultra-precision 2K50 ... one of the most 
difficult electron tubes to manufacture ... is a tribute to the unique 
talents of our engineers and production men. It demonstrates why you 


can depend on Bendix Red Bank for the answer to any special-purpose 
electron tube problem you may have. 


MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS 
Resonator Voltage 330 volts D.C. Heater Voltage (A.C. or D.C.).......... 6.3 volts 
Reflector Voltage .... —150 volts D.C. Heater Current ._ .755 amps. 


—50 volts D.C Thermal Tuning Range.. 23216 to 24751 Mc/Sec. 
etal: Seca Sceee Min. Power Output at 23504 Mc/Sec.... 8.5 mW. 
Filament Voltage. . .. 6.3+ 87% volts Min. Power Output at 23984 Mc/Sec... 10.0 mW. 
Gun Cathode Current.............. 28 ma. D.C. Min. Power Output at 24464 Mc/Sec.... 8.5 mW. 
Tuner Cathode Current............ 10 ma. D.C. Min. Electronic Tuning at Mid-Band. . 55 Mc/Sec. 


Tuner Grid Voltage 


PHYSICAL CHARACTERISTICS 


¢ Dimensions: Maximum seated height 24” * Base: Small Octal 8-Pin, B8-21, Low Loss 

Phenolic Wafer * Coupling to Wave Guide: Direct, by means of an insulating fitting « 

Cooling: Convection * Mounting Position: Any * Cavity: Silver Plated Steel (integral 
within the bulb) ¢ Bulb: Metal « Output Window: Low loss glass 


Manufacturers of Special- y = 
Purpose Electron Tubes, f= Nau, 
Inverters, Dynamotors and ~~ 

Fractional HP D.C. Motors 3 


WwW. Fed Conk DIVISION OF 


EATONTOWN, N. J. 


West Coast Sales and Service: 117 E. Providencia, Burbank, Calif. 
Export Sales: Bendix International Division, 205 E. 42nd St., New York 17, N. Y. 
Canadian Distributor: Aviation Electric Ltd., P.O. Box 6102, Montreal, P.Q. 


Con 
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IRE PROGRAM (Cont.) 


“Symbolic Methods in the Design of Del: 
and Cycle-Free Logical Nets,’ by G. 
Patterson 

“Threshold Detection,” by B. L. Basore 

“The Nature of the Uncorrelated Compone \{ 
of Induced Grid Noise,” by T. E. Talps 
and A. B. Macnee 

“Effect of Limiting on the Information Co 
tent of Noisy Signals,’’ by G. O. Young a 
B. Gold 


BROADCAST AND TV RECEIVERS li— 
COLOR TELEVISION 


“Self-Balancing Phase Detector for Co \; 
Receiver Reference Oscillators,”” by E 
Clark 

“Color Fidelity in TV Receiver Having No.- 
standard Primaries,” by F. J. Bingley 

“Color Distortion in Sequential Displays,” 
D. C. Livingston 

“Single-Gun Picture Tubes in NTSC Color 
Television,” by S. K. Altes and A. P. Ste 

“Significance of Some Receiver Errors «n 
Flesh Color Reproduction,” by H. Weis 


RADIO COMMUNICATIONS I|—GENERAL 


“System Aspects and Trends of Modern 
Communication,” by I. S. Coggeshall 

“Predicted Wave Radio Teletype,’ by M 
Doelz and E. T. Heald 

“Design Consideration for FSK Circuits 
by W. Lyons 

“Predicting Interference Levels in Com- 
munication Systems,” by P. G. Wulfsberg 

“UHF Diversity System for Long-Range 
Ship-to-Air Communication,” by F 
Altman and J. J. Nail 


MEDICAL ELECTRONICS SYMPOSIUM: ENGINEERING 
BASED ON BIOLOGICAL DESIGN 


“Human Engineering,” by L. C. Mead 

“Information Theory,” by N. Wiener 

“Biological Transducers,” by S. S. Stevens 

“Biological Servomechanisms and Control 
Circuitry,” by O. H. Schmitt 


AUDIO SEMINAR: HIGH FIDELITY IN AUDIO 
ENGINEERING 


‘Microphones, by J. K. Hilliard 
*‘Loudspeakers,”” by H. F. Olson 

“Room Accoustics,” by R. L. Hanson 
“Broadcasting Systems,” by J. V. L. Hoga: 
“Stereophonic System,” by J. E. Volkman 


Wednesday, March 24 


NUCLEAR SCIENCE I—SYMPOSIUM: 
PROGRESS REPORT 


“Secrecy and the Electronics Engineer,” b 
. G. Beckerley 

“Non-Reactor Electronics at Oak Ridge,” b 
P. R. Bell 

“Brookhaven Electronics Work,” by W 
Higinbotham 

“Non-Reactor Electronics Work at Argonne 
by T. Brill 

“Non-Reactor Electronics at Los Alamos, 
by R. J. Watts 


ELECTRON DEVICES I—ELECTRON TUBES 


“The Hollow Cathode in Cylindrical Geom 
etry,’ by B. D. Kumpfer and H. Brett 
“The Machining of Tungsten and Its Appli 


NEW HONOR SOCIETY MEMBERS 


Dr. Reinhold Rudenberg (left), Gordon McKay 
professor of electrical engineering at Harvarc 
University; Dr. W. R. G. Baker (center), Genera 
Electric vice president and general manager of 
the company’s Electronics Division; and Dr. Mar 
vin J. Kelly, president of Bell Telephone Lab 
oratories were initiated recently into the Emi 
nent Membership of Eta Kappa Nu Assoc., honor 
society for the electrical engineering profession 
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NOn- 


a Two-Signal 
Audio Generator 


or Complete Audio-Frequency Testing 


The Type 1303-A Two-Signal Audio Gen- 
‘rator has three separate oscillators and three 
nixers for simultaneously supplying two sig- 
nals, each separately adjustable in magnitude. 
[hese signals enable the complete and reliable 
testing of recording and reproducing systems, 
hearing aids, filter networks, noise suppressors, 
loud-speakers, high-efficiency speech-reproduc- 
ing systems, recording and other devices. 


The Most Accurate, Convenient and Reliable 
System for Complete Audio-Frequency Testing 


the G-R Type 736-A Wave Analyzer 
in Conjunction with the Two-Signal Audio Generator 


The Wave Analyzer is tuned to the constant-difference 
frequency of the generator. The main generator- 
frequency-control is then slowly turned through its 


SINCE 1915 


GENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Massachusetts, U.S. A 
70 West Street NEW YORK 6 9270S. Michigan Ave cHIcaGo S 1000 N. Seword St LOS ANGELES 38 


Megohmmeters 


.. Harmonic Distortion Determinations 
.. Gain Measurements 
. . Intermodulation Tests 


The Following Signal Combinations Are Available 


A single low-distortion signal whose frequency is adjustable 
from 20 to 40,000 cycles and to a maximum power of 
1 watt. 

One frequency adjustable to any value trom 20 to 20,000 
cycles, and a second frequency, higher than the first 
by a fixed amount which may be any value from 0 to 
10 ke —-one knob varies both frequencies simultane- 
ously, keeping the difference frequency constant. 

Two sinusoidal voltages at the same output terminals, each 

separately adjustable, one frequency to 20 ke and the 

other to 10 ke. 


Additional features include: As much as 
50-volts output, indicated by a panel meter 
120-db attenuation in seven steps — frequency 
standardization to within 1 cycle at any time; 
calibration of main 20 to 20,000 cycle frequency 
dial can then be relied upon to + (1°; + 0.5 cycle) 

excellent frequency stability; drift is less than 
7 cycles in first hour and essentially complete 
within two hours. 


Type 1303-A Two-Signal Audio Generator .. . . $1450 


range and a running record of intermodulation dis- 
tortion is directly indicated on the panel meter, 
over the complete audio-frequency range. 


MANUFACTURERS OF ELECTRONIC APPARATUS FOR SCIENCE AND INDUSTRY 


ce Meter Amplifiers Coarial Elements 
vw Distortion Mete 


Frequency Standards Impedance Bridges Light Meters 


Frequency Measuring Apparatus 


Modulation Meters Polariscopes 


Precision Capacitors Oscillators * U-H-F Measuring 


Parts & Accessories Signal Generators 


Ware Analyzers Variacs *% TV & Broadcast Monitor 


Pulse Generators & R-L-C Decades t R-L-C Standards % Unit Instruments % Sound & Vibration 


Meters % Stroboscopes * Null Detectors + 
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Moter Controls * Ware Filters * V-T Voltmeters 


POLARIZED 


CINCH SOCKET NO. 54A20145 


7 Plugged In for Easy Replacement 
bg Polarized for Correct Positioning 


4 Still Can Be Soldered In The Set 


Available In All Sizes. Write for Further Information. 


arkes 


‘Division 


Rectife : 
alrZidn 


415 N. College Ave., Dept. T-2, Bloomington, Indiana 
In Canada - 50 St. Clair Ave., N. W., Toronto 
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cation in the ea of Philips Dis- 
nser Cathodes,” by R. Levi 
“a Be Acceleration Color Tube,” by 


= be EIT Decade Counter Tube,” 
y I. Rudic 
“Rn 7 Developmental Thyratron Capable of 
Current Interruption by Grid Action,” by 
E. O. Johnson, W. M. Webster, and J. A. 
Olmstead 


BROADCAST TRANSMISSION SYSTEMS I— 


SYMPOSIUM: TV BROADCASTING 

“Antenna System for Station WOR-TV 
(Channel 9) Installed on Empire State 
Building,” by G. J. Adams, A. Alford, 
H. H. Leach, R. Rubin, and F. Abel 

“A Pulse Distribution System for a TV Net- 
work Originating Center,” by J. S. Auld 
and A. Gallonio 

“Improved TV Clamp Circuit Employing a 
Feedback,” by K. R. Wendt and W. K 
Squires 

“High Level Plate Injection Mixer for Use 
at UHF,” by R. E. Western 

“Coaxial Line a Switch for Television 
Transmitters,” by C. F. Schunemann and 
J. B. Epperson 


ELECTRONIC COMPUTERS I—COMPUTER DESIGN 


AND TECHNIQUES 


“The Role of General Purpose Digital Com- 
puters in Automatic Control and Informa- 
tion Systems,” by A. A. Cohen 

‘Design Features of Current Digital Dif- 
ferential Analyzers,’ by E. L. Braun 

“Design Features of the JAINCOMP-C and 
JAINCOMP-D Electronic Digital Compu- 
ters,” by D. H. Jacobs 

“A Germanium Tape Reader,” by R. A. 
Langevin 

“Electrostatic Reading of Perforated Media,” 
by S. Lubkin 


CIRCUIT THEORY I—SYMPOSIUM: NETWORK 
EQUALIZATION 


“Limitations on Amplitude Equalizers,” by 
H. J. Carlin 

“Synthesis of Restively-Terminated RLC 
Ladder Networks,” by Er-Chun Ho and 
D. L. Trautman 

“Equalization of Video Cables,” by P. W. 
Rounds 

“Application of a Minimum Phase Matrix 
to Adjustable Equalizer Design,” by W. R 
Lundry 

“Equalization in the Time Domain,” by M. S. 
Corrington, R. W. Sonnenfeldt, and T. 
Murakami 


INSTRUMENTATION | 


“Phase Measurements in the Video Fre- 
quency Range,” by W. W. Graustein and 
R. W. Houghton 

“An X-Band Rapid-Sweep Oscillator,” by 
H. H. Rickert and D. Dettinger 

“A Shielded Two-Wire Hybrid Junction and 
A ag as a UHF Impedance Bridge,” by 

Matthews, Jr. 

“Highy n-Speed High-Resolution Spectrum An- 
alyzer,” by N. L. Duncan 

“Rapid, Precision Impedance Measurements 
in the 400-1600 Megacycle Frequency 
Range,” by D. M. Goodman 


ANTENNAS AND PROPAGATION I—GENERAL 

“Empirical Approximations to the Current 
Values for Large Dolph-Tchebyscheff Ar- 
rays,” by L. L. Bailin, R. S. Wehner, and 
I. P. Kaminow 

“Gain Pattern of a Terminated-Waveguide 
Slot Antenna by an —— Circuit 
Method,” by L. B. Felse 

“A Four Slot. Cylindrical ‘Dadonen for VOR 
Service,” by R. M. Sprague and A. Alford 

“Trapped Wave Antennas,” by H. Ehren- 
speck, W. Gerbes, and F. J. Zucker 

“Scattering of Electromagnetic Waves by 
Wires and Plates,” by J. Weber 


NUCLEAR SCIENCE 1I—SYMPOSIUM: REACTOR 


ELECTRONICS 

“Simulators,” by K. H. Fischbeck 

“Safety Aspects of Control Circuitry,” by 
T. Cole 

“Instruments Used with Experimental Re- 
actors,” by E. J. Wade 

“Synthesis of Nuclear Control Systems,” by 
N. Grace 


ELECTRON DEVICES II—TRANSISTORS 
“Transistors for High Power Application,” 
by J. S. Saby 
we! New noel High Temperature Silicon 
Diode,” by L. D. Hanley and C. G. Thorn- 


ton 
“Small-Signal Parameters of Grown-Junc- 
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he ORB a 


G 


wee 


t our Booth 277-279 


at the | R E Show 


March 22-25 


Pulse Width 
Delay 

Rate 
Synchronization 


Internal FM 


Type 

Rate 
Synchronization 
Frequency Deviation 


External Pulse Modulation 
Polarity 

Rate 

Pulse width 

Pulse separation 


t Synchronizing Pulse 
Polarity 
Rate 
Voltage 
Rise time 


Size Approx. weight 


———— 


‘THE FINEST SIGNAL GENERATORS OF THEIR KIND" 
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AiICROWAVE 
INA civ rnge 95010 200 cs se 
VNERATORS 


with Polarad single dial operation 


\. 


Four new Microwave Signal Generators covering the range 950-10,800 mcs/sec. All with 
famous Polarad single dial operation. Each provides the maximum working range possible in 


one compact signal generator. And, additional Polarad Signal Generators are available to cover 12.8 to 39.7 kmc. 

These features on all MSG units assure fast and simple operation: direct reading, single dial frequency control that tracks reflec- 
tor voltages automatically . . . direct reading attenuator dial . . . conveniently placed controls, in logical sequence . . . high visibility 
on the face of each instrument. 

Polarad Signal Generators are built to the same high standards required for military equipment. They are practical for the factory 
assembly line—engineered ventilation assures continuous and stable operation of all instrument functions. Components are readily 
accessible for easy maintenance. And laboratory accuracy is guaranteed under the most rigorous operating conditions. 

Write directly to Polarad or your nearest Polarad representative for details. 


950-2400 2150-4600 4450-8000 6950-10,800 
MCS/sec. MCS/sec. MCS/sec. MCS/sec. 


(Frequency set by means of a single directly calibrated control) 
| | 


+1% +1% +1% +1% 

1 MW 1 MW .2 MW 2 MW 

120 db 120 db 120 db 120 db 

+2 db +2 db +2 db +2 db 

50 ohms 50 ohms 50 ohms 50 ohms 
115V+10% 115V+10% | 115V+10% 115V+10% 
60 cps 60 cps 50-1000 cps 50-1000 cps 


0.5 to 10 microseconds 

3 to 300 microseconds 

40 to 4000 pulses per second 

Internal or external, sine wave or pulse 


Linear sawtooth 

40 to 4000 cps 

Internal or external, sine wave or pulse 

+2.5 MCS +2.5 MCS +6 MCS +6 MCS 


Positive or Negative 

40 to 4000 pulses per second 

0.5 to 2500 microseconds 

(For multiple pulses) 1 to 2500 microseconds 


Positive, delayed & undelayed 
40 to 4000 pps 

Greater than 25 volts 

Less than 1 microsecond 


17” long x 131%” high x 1542” deep 60 Ibs. 17” long x 15” high x 1914/2" deep | 100 Ibs. 


, 


*Also available—MSG 4A: 6,950—11,500 MCS/s 


ELECTRONICS CORPORATION 100 metroro.itan avenue, 


BROOKLYN 11, NEW YORK 


*EPRESENTATIVES Albuquerque « Arnprior, Canada « Atlanta * Boston « Chicago + Cleveland » Fort Worth + Kansas City * Los Angeles * New York * Philadelphia * San Francisco * Seattle + St. Paul + Syracuse * Washington, D. Cc. 
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Available in all popular capacity and 
voltage ranges. Engineering samples 
gladly sent for your inspection. And don’t 
forget our special Technical Advisory 
Service for your particular capacitor 
problems. Bulletin NB-154,0n request. 


CORNELL 


DUBILIER 


CAPACITOR 


INDIANAPOLIS. IND FUQUAY SPRINGS AND SANFORD W ¢ 
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C-D’s new 
BUDROC tubular 


This is the steatite-cased capacitor 
rated “tops” by set manufacturers. An 
ideal unit for critical industrial users, 
experimenters and researchers. 


¢ Unequalled for its ability to resist 
humidity. 


e You can’t pick a better capacitor for 
hi-fidelity and hi-frequency applications. 


Cornell-Dubilier Electric Corp. Dept. H113. 
South Plainfield, New Jersey. 


There are more C-D capacitors in use 
today than any other make 


Chpacitor 


i — ) 
J y 


SS 


PLANTS IN SOUTH PLAINFIELD N J. NEW BEDFORD. WORCESTER AND CAMBRIDGE MASS 


SUBSIDIARY. THE RA 
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tion Transistors at High Frequencies,” b 
R. L. Pritchard and W. N. Coffe 
“The Study and Design of Alloyed 
Transistors,” by L. J. Giacoletto 
“An Analytic Study of z, y, and h Param 
eter Accuracies in Transistor Swee; 
Measurement,” by H. G. Follingstad 


BROADCAST TRANSMISSION SYSTEMS Il— 
SYMPOSIUM: COLOR TV BROADCASTING 


“Color Film Scanner Circuits,” by J. |} 
Fisher 

“Color Characteristics of a TV Film Scan 
ner,” by J. H. Haines 

“Factors in the Design of Keyed Clampin 
Circuits,” by R. N. Rhodes 

“Photographic Simulation of Propose 
Brightness Modifications for Televisin; 
Color Film,” by J. H. Ladd and W. I 
Brewer 

“Feasibility and Technique of Storing Colo 
Video Information on Black and Whit 
Film,” by W. L. Hughes 

“A System For Recording and Reproducin: 
Television Signals By Means of Magneti: 
Tape,” by H. F. Olson, W. D. Houghtor 
A. R. Morgan, J. Zenel, M. Artzt, J. G 
Woodward, and J. T. Fischer 


ELECTRONIC COMPUTERS 1I—COMPUTER 
COMPONENTS 


“Considerations for the Selection of Mag 
netic Core Materials for Digital Compute: 
Elements,” by O. J. Van Sant 

“Magnetic Core Selection Systems,” by § 
Guterman and R. D. Kodis 

“Circuits to Perform Logical and Contro 
Functions with Magnetic Cores,” by S 
Guterman, R. D. Kodis, and S. Ruhman 

“Packaged Logical Circuitry for a 4 M¢ 
Computer,” by N. Zimbel 

“Transistor Shift Registers,” by C. Huang 
E. Slobodzinski, and B. White 


CIRCUIT THEORY II 


“The Group-Theeoretical Aspect of Linear 
Four-Pole Theory,” by W. W. Gaertne: 

“A Mathematical Technique for the Analysis 
of Linear Systems,” by J. R. Ragazzini and 
A. R. Bergen 

“Weighting Functions for Time-Varying 
Feedback Systems,” by J. A. Aseltine and 
R. R. Favreau 

“Interconnection of Linear Transducers,” by 
H. Kurss 

“Dynamic Characteristics of Four-Termina! 
Networks,” by W. W. Happ 


INSTRUMENTATION II—SYMPOSIUM: HIGH 
FREQUENCY MEASUREMENT AND CONTROL 


“An Approach to a Company Owned Fre 
quency Standard,” by J. W. Smith 

“Frequency Standard Controlled Wie 
Range Oscillator,” by E. Felch, J. O. | 
rael, O. Kummer 

“Performance of the Bell System Standard 
of Frequency,” by G. N. Packard 

“A Computer-Type Decade Frequency Syn 
thesizer,”” by R. W. Frank 

“A High-Speed Digital Frequency Divider of 
Arbitrary Scale,”’ by R. W. Stuart 


y ” 
Junctio: 


NEW TV TRANSMITTER 


WOR-TV's new 50 KW transmitter located on the 
83rd floor of New York City’s Empire State 
Building, is inspected by representatives from 
Standard Electronics Corp., a subsidiary of 
Claude Neon, Inc., manufacturers of the entire 
transmitter installation. From left to right are 
Ray Kelley, secretary and treasurer, Harry 
Smith, Mgr. TV Engineering, and David T. Bon 
ner, president of Standard Electronics. 
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let er go,skipalong, 


“Maverick” usually spells trouble, 

on the production line as well as out on the 
range. Being an unknown quantity or a 
“Johnny-come-lately,” it leaves room for genuine 
doubt both as to performance and quality. 

And that’s the reason so many experienced buyers 
— production experts to supervisors — insist 

on Kester ... the one “brand” that is synonymous 


with the best solder and solder products. 


Next time, choose one of these famous solder products: “44” Resin, 


Resin-Five’’ and Plastic Rosin — all made only by KESTER as yi 


... Key Name in Flux-Core Solder for More Than 50 Years. 


» KESTER 


SOLDER COMPANY 


4210 WRIGHTWOOD AVENUE, CHICAGO 39, ILLINOIS 
NEWARK 5, NEW JERSEY » BRANTFORD, CANADA 
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Career-chance of a lifetime 


ELECTRONIC ENGINEERS AND 
ELECTRO-MECHANICAL 


ENGINEERS 


for Lockheed’s expanding Missile Systems Division 


Recently formed from other Lockheed Engineering organizations to 
prepare for the era of automatic flight, the Missile Systems Division 
deals exclusively with missiles and their electro-mechanical systems. 


Its expansion has created “ground-floor” openings for 


Electronics Engineers experienced in any or all of the following fields: 


Micro-wave techniques 
Electronic components 
Circuit design 

Flight instrumentation 


Electro-Mechanical Engineers with circuit or servomechanisms experience 
(aircraft or missile experience preferred) 


In addition to outstanding career opportunities, the Lockheed Missile Systems 
Division offers you high salaries commensurate with your experience, generous 
travel and moving allowances, and a better life for you and your family in 
Southern California. 


Address inquiries to L. R. Osgood, Dept. TT-M-3 , Lockheed Missile 


Systems Division, 7701 Woodley Avenue, Van Nuys, California. 


LOCKHEED “"*" 


SYSTEMS 
VAN NUYS, CALIFORNIA DIVISION 
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ANTENNAS AND PROPAGATION !I—MICROWA\ 
ANTENNAS 


“Reflections in Microwave Antennas an 
Their Harmful Effects,” by P. W. Hanna 

“Surface Matching of Dielectric Lenses,” b 
E. M. T. Jones and S. B. Cohn 

“Double Parabolic Cylinder Pencil Bea: 
Antenna,” by R. C. Spencer, F. S. Hol 
H. Beauchemin, and J. Samson 

“Diffuse Radiation in Pencil Beam Ar 
tennas,”’ by D. Carter 

“Theoretical Gain in Flat Microwave R« 
flectors,”’ by D. R. Crosby 


Thursday, March 25 
INDUSTRIAL ELECTRONICS 


“The Design of Automatic Factories,” by ( 


Post 

“Industrial Punch Card Automatic Control 
by W. L. Atwood 

“Electronic Automation of a Turret Punc 
Press,” by F. M. Rives 

“Electronic Flow Measurement and Control 
by E. Mittelmann 

“Photosensitive Germanium Devices ani 
Some Device Applications,” by R. G. See 


CIRCUIT THEORY I1|—NETWORK SYNTHESIS 


“Some Techniques for Network Synthesis, 
by G. L. Matthaei 

“An Iterative Method for RC Ladder Net 
work Synthesis,” by R. E. Scott and N 
DeClaris 

“Networks Terminated in Resistance at Both 
Input and Output,” by L. Weinber 

“Approximating Band-Pass Attenuation and 
Phase Functions,” by V. H. Grinich 

“An Application of Modern Network Syn- 
thesis to the Design of Constant-Time 
Delay Networks with Low-Q Elements, 
by L. Storch 


ELECTRON DEVICES I1i—STORAGE TUBES 


“The Metrechon—A New Halftone Picture 
Storage Tube,” by L. Pensak 

“Characteristics of Viewing Storage Tubes 
with Halftone Display,” by M. Knoll, H. O 
Hook, and R. P. Stone 

“A High Writing Speed Dark Trace Tube, 
by S. Nozick, N. H. Burton, and S. New 
man 

“A Large Capacity Storage Tube for Digita! 
Computer Application,” by R. B. DeLan 


r. 
“Noise Limitations on Storage Tube Opera 
tion,” by S. Winkler and S. Nozick 


ULTRASONICS | 


“The Ultrasonic Burglar Alarm System,”’ | 
S. Bagno, J. B. Cooper, and E. A. Levi 
“A Complex Impedance Recorder,” by H 
Sharaf 

“Ultrasonic Delay Lines,” by D. L. Arenber: 

“Wide-Band Large-Dynamic-Range Fused 
Quartz Delay Lines for Increased-Capacit) 
High-Speed Computer Memories,” b 
D. A. Spaeth, T. F. Rogers, and S. J. Joh 
son 

“Contour Modes of Plates Excited Piezo 
electrically and Determination of Elasti 
and Piezoelectric Constants,’ by R. Bec! 
mann 


ANTENNAS AND PROPAGATION III 


“Isotropic Variable Index Media,” by W. ¢ 
Puro and K. S. Kelleher 

“The Characteristics of a Vertical Antenn 
with a Radial Conductor Ground System, 
by J. R. Wait and W. A. Pope 

“Toward an Information Theory of Propaga 
tion Through Time Varying Media,” b 
J. Feinstein 

“Comparative 100 MC Measurements at Dis 
tances Far Beyond the Radio Horizon,” b 
A. P. Barsis 

“The Measurement of the Polarization « 
Radio Waves Reflected from the Iono 
sphere at Non-Vertical Incidence,” | 
G. T. Inouye 


MICROWAVE ELECTRONICS I—FERRITES AND 
STRIP LINES 


“Non-Reciprocal Microwave Components 
by H. . Chait 

“Ferrite Quarter-Wave and Half-Wave Plat« 
at X Band,” yt N. G. Sakiotis 

“The Radiation Conductance of a Series Slo 
in a Strip Transmission Line,” by A. A 
Oliner 

“New Techniques for High-Q Strip Micro 
wave Components,” by E. Fubini, W 
Fromm, and H. Keen ; 

“Microwave Applications of High-Q Stri 
Components,” by E. Fubini, W. Fromn 
and H. Keen 
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a ee Ast or dat Some a 


Really |\| Retiable 


-| Audio Transistors 
Read the 


) 
1 easons 
re, . 
ital | os 
in< 
a e Stable-surface processed. 


e Hermetically sealed. 


e Every transistor periodically observed for two weeks on all 
parameters: alpha, I..,, R11, R22, power gain and noise figure. 


er: i e Low noise units observed for an hour of operation for 
any noise drift. 


hi e Only transistors stable within error of measurement are accepted. 
- e Samples of each lot subjected to JAN 193 humidity and 
! temperature cycling. } 
RESULT? 
. e Of thousands of RR.. transistors in use in the field for about 
nn a year, over 99% are giving continuing service. 


If you have an Seletron and Germanium Division | 
application where audio | 


at RADIO RECEPTOR COMPANY, inc. 


transistors will fit, 


et ; ‘ In Radio and Electronics Since 1922 
we'll be glad to discuss 
“ro : +t without obligation SALES DEPT.: 251 WEST 19TH STREET, NEW YORK 11, TEL.: WATKINS 4-3633 
j aii anaics Factories in Brooklyn, N.Y. 
tri K 


Make Sure To See Our Exhibit At The I.R.E. Show, March 22-25, Kingsbridge Armory, Booth 511-513—Components Avenue 
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Do You Need This 


‘CAPACITY: 


TO PRODUCE FINISHED WIRE LEADS 


\ 


‘ab 


@ measured and cut in 2! 
to 45-ft. lengths? 


@ insulation stripped one or 
both ends to 82 in.? 


@ up to 1800 pieces per hour 
in 10-ft. lengths? 


Completed Automatically on Artos Model CS-10 


Now you can get high production 
of insulated wire leads... accu- 
rately measured, cut in lengths up 
to 45 ft., and stripped at one or 
both ends. Leads are finished com- 
plete and collected in one fast, 
automatic cycle. 

This Artos machine will handle 
wire, cord and cable up to No. 10 
stranded or No. 12 solid. Con- 


sistently uniform results are ob- 


Other Artos Machines 


The complete line of Artos auto- 
matic wire cutting and stripping 
machines will handle cut lengths 
from 1 in. to 60 ft., stripped lengths 
to 6\4 in. at one end and 8/4 in. 
at the other, wire from No. 12 to 
No. 000 gauge, and up to 3600 
pieces per hour. Ask for recom- 
mendations on your problems. 


tained without cutting strands or 


nicking solid wire. Insulation 


may be stripped from 2 in. up to | 
8'\4 in. at one end and 6% in. at 
the other. You can also slit parallel | 


cord or remove the outer jacket on | 


SJ appliance cords. 


Inexperienced help can handle 


an Artos without trouble. Set-ups | 


are quickly changed for different | 


cut lengths and stripped lengths. 


WRITE FOR BULLETIN 


Get the complete 
story—write now 
for Bulletin 40 
on the Artos 
Model CS-10. 


Automatic Wire Cutting and Stripping 
ARILOS 


2753 S. 28th St. e 
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Milwaukee 46, Wis. 
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INSTRUMENTATION {II 


“A Novel Approach to Transistor Testing 
by N. J. Gottfried 

“Transistor Frequency Scanner,” by _ ( 
Kummer 

“A Simple Transistor Noise and Gain Te 
Set,” by R. W. Carlisle and H. A. Pears 

“Wide-Band Amplitude Distribution Analys 
of Voltage Sources,” by L. W. Orr 

“A Generator of Uniformly Distributed Rar 
dom Noise,” by R. Bernstein, H. Bick« 
and E. Brookner 


RADIO TELEMETRY AND REMOTE CONTROL III- 
REMOTE CONTROL 


“A Proportional Data Transmission System, 
by W. C. Petrie 

“A Digital Autopilot Coupler,” by W. |! 
Exner and A. D. Scarbrough 

“System Compensation with a Digital Com 
puter,”’ by J. M. Salzer 

“Binary Control System for Digital-to-Shaft 
Position Mechanisms,” by A. H. Wulfsbe: 

“Optimization of Servosystems (for Time 
Varying Spectra).”” by R. C. Lyman a: 
W. P. Caywood, Jr. 


CIRCUIT THEORY IV—TRANSISTOR CIRCUITS 


“A Transistor Analog,’ by R. D. Lohman 

“Junction-Transistor Multivibrators an 
Flip-Flops,” by E. Sard 

“A Synthesis Procedure for Linear Transis 
tor Circuits,” by J. R. Burnett 

“Network Partitioning Techniques Applied 
to the Synthesis of Transistor Amplifiers,’ 
by H. Markarian 

“A New Equivalent Circuit for Junction 
Transistors,”” by G. Y. Chu 


ELECTRON DEVICES IV—MICROWAVE TUBES 


“A Voltage-Turnable Magnetron for Opera 
tion in the Frequency Range 1500 to 3000 
Megacycles,”” by J. A. Boyd 

“Control of Electron-Beam Spread by Posi- 
tive Ion Traps,” by E. L. Ginzton and B 
Wadia 

“The Multipactor Effect in Klystrons,” by K 
Bol 

“Backward-Wave Oscillator Characteristics,’ 
by H. R. Johnson 

“The Propagation Properties of Cross-Wound 
Twin Helices Suitable for Traveling Wave 
Tubes,”” by M. Chodorow, E. L. Chu, an 
J. R. Nevins, Jr. 


ULTRASONICS II 


“Applications of Ultrasonic Energy to In 
dustrial Use,”’ by A. Bayles 

“The Effects of Ultrasonic Waves on Electro- 
lytes and Electrode Processes,” by S. Bar 
nartt 

“Studies of the Effects of High Frequency 
Sound on the Brain,” by P. A. Lindstron 

“Selective Action of Ultrasound on Nerve 
Tissue,” by W. J. Fry 

“Effects of Ultrasound on Living Cell Struc- 
ture,”” by E. E. Newcomer 


ANTENNAS AND PROPAGATION IV—SYMPOSIUM 
UHF TELEVISION—BOOM OR BUST 


“FCC Rules and Propagation Data,” by 
E. W. Allen 

“Propagation in the UHF TV Band,” by 
J. W. Herbstreit 

“Overcoming the Line of Sight Shibboleth 
with the Air and High Power,” by T 
Carroll 

“A Comparison of the Antenna Problems in 
UHF and VHF TV,” by L. Krause 


MICROWAVE ELECTRONICS 1I—COMPONENTS 


“Design of Stable Tunable Microwave Oscil- 
lators,””’ by J. G. Stephenson 

“Microwave Measurements with a _ Lossy 
Variable Short Circuit,” by H. M. Alt- 
schuler and A. A. Oliner 

“Survey of Design Techniques and Operat- 
ing Characteristics of Directional Cou- 
plers,”’ by P. J. Sferrazza 

“Diplexing Filters,’’ by M. E. Breese 

“A High Precision Compensated Reference 
Cavity for C Band,” by J. Hall and F 
McCarthy 


ELECTRONIC COMPUTERS I1I—DISCUSSION 


“Can computers be made more autono- 
mous?” 

“Can computers be made to repair them- 
selves?” 

DISCUSSION LEADERS: N. Rochester, J 
Von Neumann, W. B. Huskey, J \ 
Mauchly, L. N. Ridenour, C. Shannon, 
E. F. oore, A. L. Samuel, and J. B 
Wiesner 
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THIS 


IS 13 SQUARE 


INCHES 
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Westinghouse 


WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC. TUBE DIVISION, ELMIRA, N. Y. 
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The new Westinghouse 90° deflection 
picture tubes give you a 5 percent 
larger picture than any other 21-inch 
tube — 13 square inches more actual 
picture area than that of the largest 70 
tubes. 

What’s more, the overall length of the 
tube has been cut at least three inches. 
Here’s the way to reduce TV cabinet 
depth — or to eliminate the “hat” from 
the back of the set. 

But still more, the new Westinghouse 
90° tubes will actually produce a sharp- 
er picture than old 70° types. Electro- 
Static types are equipped with the new 
Westinghouse electrostatic focus gun 
which produces sharp, clearly defined 
pictures because of its smaller spot size. 
Magnetic focus tubes contain the simply 
constructed magnetic focus gun which 
gives crisp pictures in all areas. 


ET-95044 


you CAN BE SURE...IF ITS 


13 sow BIGGER PICTURE 
3 w SHORTER CABINET 


WITH NEW WESTINGHOUSE 90, 21-INCH TUBE 


New Westinghouse aluminized 
screens are available, too. 

Investigate these Westinghouse 90 
deflection 21-inch tubes today. They 
will make your black-and-white sets sell 
faster in the months ahead. Call your 
Westinghouse sales representatives for 
complete data and sample tubes or 
write, wire or phone Dept. B2034 at 
the address below 


21-INCH WESTINGHOUSE 
90° DEFLECTION TUBES 
ARE AVAILABLE WITH: 
Electrostatic Focus 
Electromagnetic Focus 
Aluminized Screens 


Non-Aluminized Screens 


RELIATRON TUBES 


© For further information write our Application Engineering department 


a 
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QUALITY PRODUCTS 


...for top performance! 


Preformed Contact Finger Stock 
is an ideal electrical weather 
stripping around doors of equip- 
ment cabinets as well as being 
excellent for use with VHF and 
UHF circuitry. Silver plated, it 
comes in three widths—13, 34 
and 1,%, inches. 

Variable vacuum capacitors come 
in three models, are lightweight, 
compact, eliminate the effects of 
dust and atmospheric conditions 
and have low inductance. Also 
available are eight types of fixed 
vacuum capacitors. 

Air-system sockets, designed for 
Eimac tube types 4-400A, 
4-1000A, 4X150A, and 4X150D, 
simplify cooling and assure ade- 
quate air-flow to various seals. 
The 4-400A socket can also be 
used with the 4-125A and 4-250A 


EITEL-McCULLOUCH, 


radial-beam power tetrodes if 
desired. 


HR heat dissipating connectors 
provide efficient heat transfer 
from the tube element and glass 
seal to the air while making elec- 
trical connections to plate and 
grid terminals. Precision ma- 
chined from dural rod, HR con- 
nectors come in ten sizes to fit 
most of Eimac’s internal anode 
tubes. 


High Vacuum Rectifiers come in 
eight models, are instant heating, 
have radiation-cooled pyrovac* 
plates and can be operated in a 
variety of rectifying and voltage 
multiplying circuits. Also avail- 
able are four types of mercury- 
vapor rectifiers. 


*An Eimac trade name. 


**REAC” Computer 


(Continued from page 81) 

and unpatching of a problem, tim: 
would be allocated to check com- 
ponents and repair all defectiv: 
parts. This course of action wa: 
adopted because the extent of 
preventive maintenance program fo 
a large analog simulator had no 
been established. 

During the first 12 months, ther: 
have been six partial system check- 
outs. The time between checkouts 
of any cabinet varied from two 
months to a year. Operator checking 
is performed daily. It consists of 
examining all amplifier outputs with 
the computer in Balance Check, i.e., 
with the inputs to the amplifiers 
disconnected. Typical of amplifier 
failure is a noisy output or inability 
to zero the amplifier. Defective am- 
plifiers are repaired immediately or 
replaced with spares. 

The monthly reliability coeffi- 
cients are plotted in Fig. 7. The 
average reliability coefficient for the 
first year exceeded 90%. The total 
service time was 234 hours. Ap- 
proximately 75% of this was ex- 
pended in repairing failures caused 
by component deterioration; the re- 
mainder was due to defective parts 
or operator abuse. 

The failure rates for certain se- 
lected components are given in 
Table 2. The criterion for this se- 
lection was a sufficient number of 
failures from which a significant 
estimate of the failure rate could 
be made. It is interesting to note 
that vacuum tubes constituted 63% 
of all failures. 

The REAC components listed in 
Table 2 are largely in the 404 com- 
puting amplifiers, namely, 69.6% of 
the vacuum tubes, 81.3% of the 
vibrators, and 89.7% of the depos- 
ited film resistors. Therefore, a 
careful scrutiny of the failures in 
these amplifiers is desirable. Three 
hundred and nine amplifiers (76.6%) 
have not had a single failure dur- 
ing the first 12 months of operation 
of the Simulator Laboratory. Con- 
versely, 95 have had one or more 
failures. These 95 amplifiers had a 
total of 207 failures of which 164 
were vacuum tube failures. The 
average repair time for a failure 
was slightly less than 20 minutes. 

At least one tube failed in 85 am- 
plifiers. The distribution of vacuum 
tube failures in these amplifiers was 
as follows: 

a) 45 had one tube failure; 

b) 23 had two; 

c) nine had three; and 

d) eight had four to seven. 

Not one vibrator in a computing 
amplifier failed during the 2,527 
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¥ See latest developments 
in Fusion Sealed semicon- 
1-R-E ductor devic es at the | 
NATIONAL | Hughes | 
CONVENTION a = 
ang |) EX hibit | 
RADIO Booths | 
; 153-755-757 
ENGINEERING = 
Kingsbridge Armory 
| SHOW 
Inspect the new Hughes 
= ¢ a Silicon Junction Diode 
New York ( ity shown tor the first time. r 
r . 2 ™ - 2 
5 March | _ Standard Hughes point- FUSION SEALED IN GLASS 
r 23-24-25 | contact germanium oF for electrical 
7 odes In RE ] MA and 
; special types will also be stability 
| on display. 
‘ | 


: A New 


HUGHES 


Standard of 


| 
| 
DIODES | 


Reliability 


I 
it 
d Reliability in semiconductor 
e devices is determined principally 
by permanent freedom from the 
two major causes of failure— 
“ moisture penetration of the envelope, 
f and electrical instability under 
: extreme operating conditions. 
‘ HUGHES SEMICONDUCTOR DEVICES are designed to pre- ' 
n nt such failures through two exclusive features: 
e . Fusion Sealing —The glass-to-metal seal, proved 
) 1 billions of vacuum tubes, is incorporated to 
" ill advantage in semiconductor devices by the 
n lughes-developed process of fusion sealing at 
- igh temperature. The result is a rigid one-piece ' 
e ss envelope impervious to moisture. 
a 100% Testing —Hughes 100% testing procedures ; 
4 vite instabilities to occur prior to shipment, 
a suring rejection of defective units. Each standard 
‘ug UGHES DIODE is temperature-cycled in saturated | 
ater vapor, JAN shock-tested, and electrically 
i= sted under vibration. This testing procedure ; 
m ures Operation of HUGHES DIODES under adverse 
aS nditions of moisture, temperature, vibration 
1 severe shock. | 
liability of HUGHES DIODES has been proved in | 
vanced airborne military radar and fire control 
stems, and for guided missiles. All Hughes semi- 
1g mductor devices are designed to the same high 
27 indards of reliability. 
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ORK — 
alee ST., BROOKLYN 1 


73 R 


CARGO PACKERS 


EAST s WEST COAS 


*. PACKAGING 
SERVICE! 


CALIFORNIA — 
2050 BROADWay 


SANTA MONICA 


Individually-engineered 
CLIMATE-PROOF, SHOCK-PROOF PACKAGING 


To meet the increased, country-wide demands of 
the electronics industry. Cargo Packers has now 
inaugurated complete facilities in the West Coast 
area also, for packaging protection of delicate in- 
struments, equipment and components, including 


® Special Assembly Equipment 

© Experts in Military Specifications 

© Economical Production line methods 
© Full Compliance in Every Detail 

© Competent Consulting Service 


Whether in storage or in transit anywhere, abso- 
lute protection against strain, stress, shock, vibra- 
tion, temperature or humidity fluctuations, mois- 
ture — or even skin damage —is assured by Cargo 
Packers’ individual attention to every job. For 
12-PAGE BROCHURE tells recommendations on specific packaging prob- 
how to avoid the pitfalls, lems, call or write our Sales-Engineering Depart- 
ment today. 


CARGO PACKERS 


iN COR PORAT EO 
New York —73 RUTLEDGE ST., BROOKLYN 11, N.Y, 
California —2050 BROADWAY, SANTA MONICA 


gives complete detailed in 
formation on C-P methods 


of protective packaging 


CLIMATE-PROOF PACKAGING 


SPECIALISTS IN 
CLIMATE-PROOF, SHOCK-PROOF 
PACKAGING FOR ORDNANCE AND INDUSTRY 


VISIT US AT THE I.R.E. SHOW—BOOTH 141 MILITARY AVENUE 


NN 
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“REAC’’ COMPUTER (Cont.) 


hours covered by this report. How- 
ever, seven vibrators located else- 
where failed in this period; five ol 
these were in meter amplifiers and 
two in servo amplifiers. Five of the 
vibrator failures occurred within 
the first three hundred hours of op- 
eration. 

The deposited film resistors whic} 
failed have been traced to a defec- 
tive lot. The quarterly failure rates 
for deposited film resistors were 
0.15, 0.046°%, 0.033", and 0.033% 
The defective resistors are reflected 
in the higher failure rate earlier in 
the year. 

The first year of operation re- 


20 40 60 80 00 '2 
Time ( SECONDS | 


Fig. 6: Results of REAC acceptance test 


vealed one design weakness. Cer- 
tain two-phase, 60-cycle servo mo- 
tors are operated at twice rated 
voltage in order to drive a greate! 
load with improved dynamic per- 
formance. The resulting stress 
causes a gradual deterioration ol 
the insulation between windings 
which finally leads to a short cir- 
cuit between stator field coils. The 
cure for this is either improved in- 
sulation or a larger motor operating 
at rated voltage. 

The effect of component deterio- 
ration is mitigated if a wide varia- 
tion in characteristics can be toler- 
ated. In a de analog computer this 
is accomplished by using large 
amounts of feedback. The de ampli- 
fier, for example, has 90 db feed- 
back with a gain of one. 

A second feature that contributes 
to reliable operation is the intro- 
duction of a true overload indicato1 
system, rather than one that indi- 
cates overloads at some arbitrary 
value. Both visual and audible in- 
dication of overload is provided 
This enables the operator to. tak« 
| remedial action immediately to re- 

| lieve the arcing across the vibrato 
/ contacts and thus extend the life 
| of the chopper. This conclusion is 
substantiated by the fact that no 
| vibrators in computing amplifiers 
| have failed. 

The tubes in a dec analog com- 
puter operate in Class A as in 


} 
| 
| normal communication applications 


148 TELE-TECH & ELECTRONIC INDUSTRIES * March 1954 


Cree 


ea SE 


For the past 12 months the vast, fast-growing radio-electronic 
industry has been preparing for 4 great days — March 22-25. This is 
when the IRE National Convention and Radio Engineering Show — 
the biggest and best ever — will take place in New York City. 

Be sure to join the other radio-electronic men — nearly 40,000 

are expected — who will come, see and appraise the show 

at which all that is new will be unveiled. 


A practical summary of radio-electronic progress will be unfolded 
at 54 technical sessions during the four-day period. 243 scientific and 
engineering papers, grouped by related interests, will be presented 
during these sessions, more than half of which are organized 

by IRE professional groups. Actually, you will be attending 21 
conventions fused into one. New York's finest meeting facilities are 
provided — the Waldorf-Astoria Hotel plus 3 huge halls in 
Kingsbridge Armory. Transportation between the two locations 

is quick, easy — by subway and bus service. 


At the show you will find over 600 firms “spotlighting the new” 

in their high-interest product exhibits. These will extend over a mile 

and a half along avenues appropriately named for radio elements: 

“Instruments,” “Components,” “Airborne,” “Radar,” “Transistor,” 

“Audio,” “Microwave,” etc. These exhibits, an education and revelation 

in themselves, fill the four-acre space of the great Kingsbridge Armory 
.. and can be viewed throughout any one or all of the four days. 


Admission is by registration only, and serves for the four-day period. 
For IRE members the cost is only $1.00. For non-members it is a 

low $3.00, covering sessions and exhibits. Social events have been 
carefully planned. These are priced separately. 


Mack LZ2-25, (954 


™~ is the date! New York is the city 
where the radio-electronic event 
\ . of the year will take place. 
« Come! See! Enjoy! 
‘ 


~~ THE 1954 
IRE NATIONAL CONVENTION 
aaa AND 
Come and see Wy RADIO ENGINEERING SHOW 


600 EXHIBITS 4 THE INSTITUTE 
OF RADIO ENGINEERS 


1 EAST 79th STREET, NEW YORK CITY 
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ay SOLUTION 
> --A SHELL 
PREVENT VIBRASHOCK IN MULTI- 


CONTACT CONNECTORS U. S. C. 


SOLVED THE PROBLEM WITH 


MULTI-CONTACT DOUBLE 


and 
with 


thread locking = 


@ Preserves perfor- 
mance of sensitively 
adjusted contacts 

@ Accessability to wire 
junctions with simple | 
disassembly of hood 

@ Insured electrical and 


mec 


mance 
@ No limitations on num- 

ber of contacts 
@ Solid hood construc- 


tion 


f } 
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Quick enga 
disengagement \ 


SCREW LOCKING ASSEMBLIES 


gement 


double screw 


PAT. APPLIED FOR 


Available with 
34-50-75 contacts 


hanical perfor- 


Let us work out your specific problems. 


AU. 8. COMPONENTS. Ine. 


Associoted with U. 5. Tool ond Mfg. Co., Inc 


454-462 East 148th Street, New York 55, N. Y. CYpress 2-6525-6 
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“REAC” COMPUTER (Cont.) 


The life expectancy should equal o: 
exgeed that achieved in these ap- 
plications, because the tube operat- 
ing conditions are conservative, e.g., 
the quiescent plate dissipation of 
the 6L6 output stage of the com- 
puting amplifier is only three watts 

The use of plug-in interchange- 
able computing amplifiers reduces 
both service and downtime. The 
number of spare amplifiers neces- 
sary to maintain this installation is 
less than 3% of the total. 

The first year of operation has 
demonstrated that the simulator has 
a very high reliability. Therefore, 
only a limited preventive mainte- 
nance program is required. The cost 
of this program will be carefully 
evaluated relative to the improve- 
ment in system performance. 

The present system of patching 
precludes the possibility of check- 
ing permanently wired components 
when a problem is wired in. This 
difficulty can be overcome by in- 
stalling a suitable prepatch system. 
At the time (1951) the present 
Project Cyclone Laboratory was de- 
signed, no large prepatch facilities 
were in operation. Since experience 
with this idea was very limited, the 
proven telephone jackbay was se- 
lected. With a prepatch setup the 


NOV. 1952 


SS CES A ’ 


-/| 
DEC. | 


JAN. 1953 


' 
\ 


10) 25% 50% 75% 90%1007% 
Fig. 7: Monthly reliability coefficients for 


Project Cyclone Simulation Laboratory. The 
average for the first year is close to 90.6% 


problem can be removed readily if 
a failure is suspected, and a test 
circuit substituted for it. If the nec- 
essary repairs take too much time, 
the problem board can be plugged 
into a spare computer. Thus, pre- 
patch adds to installation flexibility 
and downtime is reduced. 
1. Bauer, L., New Laboratory for Three-Dimen 
sional Guided Missile Simulation, Proceedings of 


the Western Computer Conference, 1953, pp. 
187--195. 


The author wishes to acknowledge the assistance 
rendered by his associates in — this paper. 

This paper was presented at the Eastern Joint 
Computer Conference, held Dec. 1953 at Wash 
ington, D. C. 
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Te calapetene ‘ 
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produces 
the greatest 


variety of 


miniature plugs 


IS THE APPLICATION CRITICAL? 

1S IT AIRBORNE? 

MUST IT HAVE MAINTENANCE-FREE OPERATION? 

DOES IT REQUIRE THE ARC RESISTANCE OF GLASS INSULATION? 


c\f the answer to any of the above questions is yes— 
then we know from experience that the unit must be 
sealed in by Hermetic Headers! 


HERMETIC has consistently led the rest of its field in the 
production of miniature plugs, multi-terminal headers, 
individual terminals, rectangular plugs and connectors of 
every shape and size... plus condenser seals and crystal 
bases. All of these are available in VAC-TITE* Compression 
Seals in addition to conventional kovar designs. 


Shown is a group of 7 pin miniature plug designs illustrating a 
variety of terminations. They are also available with exhaust 
tubulation 


*VAC-TITE is HERMETIC’s new vacuum proof compression. 
construction glass to metal seal. In addition to special shapes, 
many standard sizes such as .800 O.D. and .900 O. D. mutti-terminal 


headers and a large variety of individual terminals are available 
in VAC-TITE Compression Seals 


Write for samples, data, prices. 


We welcome the opportunity to work with you 
on special problems. 


HERMETIC SEAL . | 
PRODUCTS CO. | 


p = wr CTs ay 
33 South Sixth St., Newark 7, N. J. ERmeric HEADE 


> T 1 N MINIATURIZATION 
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BOOTH 577 
IRE SHOW 


Color TV Sockets 

UHF Sockets 

Printed Circuit Sockets 

Rack and Panel Connectors 
Complete Plug-In Units 
Sub-Miniature and Miniature Sockets 


Custom Molded Coil Parts 


Plus the complete standard 
line of Eby Components. 


INC. 


4704 Stenton Avenue, Philadelphia 44, Pa. 


Wireless Microphone 
(Continued from page 88) 


the modulator grid circuit. Thi: 
minimizes the amplitude modulatior 
of the oscillator and reduces the 
overall distortion. Using the react- 
ance modulator circuit shown, it has 
been possible to obtain excellent 
modulator performance _ togethe: 
with adequate r-f amplifier gric 
driving voltage at a reasonable to- 
tal plate current (Fig. 3). 

Since the use of any sort of au- 
tomatic frequency control in_ the 
transmitter was out of the question 
volved and the minute space avail- 
able, it was necessary to design an 
oscillator-modulator circuit which 
would have sufficient frequency sta- 
bility to meet the requirements of 
the system. This stability was 
achieved by means of the modulato: 
grid bias circuit shown. The bias is 
derived from the self-rectified volt- 
age developed by the oscillator and 
amplifier grids. As the plate and fila- 
ment batteries run down in use, 
the transconductance of the react- 
ance modulator will tend to be re- 
duced and cause the carrier fre- 
quency of the transmitter to shift 
However, the circuit arrangement 
used causes the de grid bias of the 
modulator to be changed in such a 
fashion that its transconductance 
variation is greatly reduced. 


Printed Cireuit Chassis 


The entire transmitter circuitry, 
excluding the antenna and tubes, oc- 
cupies a volume of about 1 cu. in 
The chassis casting, which contains 
eight capacitors, eleven resistors, a 
volume control, five subminiature 
tube sockets, and a powdered iron 
core oscillator coil, is a cylinder 1 in. 
in diameter and 1.3 in. long. To ob- 
tain such extreme miniaturization, 
it was necessary to use rather un- 
orthodox construction. 

Two printed circuit plates form 
the fundamental structure of the 
transmitter chassis. They are made 
by a technique which produces a 
conductive pattern on both sides of 
a phenolic plate, and on the inside 
surface of the holes through the 
plate. It is thus possible to produce 
cross connections between the two 
sides of the phenolic plate, automati- 
cally, and without the aid of eyelets 
Since one printed circuit plate, with 
an area of less than 1 sq. in., contains 
54 holes for tube socket pins and 
component leads, the use of eyelets 
for making cross connections would 
be impossible. This is further em- 
phasized by the fact that the center- 
to-center spacing of the tube socket 
pins is only 0.100 in. A very important 
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NOW Soundcraft 
brings vou 
tape perfection! 


the revolutionary new 


“magnetic 
recording tape 


Here is news of monumental importance to every re 
cording perfectionist. It is the all new Sounderaft 
LIFETIME Tape. We've called this amazing high- 
fidelity tape “LIFETIME” because ... 

[twill last, to the best of engineering knowledge, forever! 


Your recording machine will never break it. Neither 
will careless handling. Because LiretiIME Tape is fully 
a third as strong as machine steel. It ends tape shrink 
age and stretch when your home or studio air is dry 
or humid. It will never cup or curl. You can forget 
about storage problems. 

All this means that for the first time you can pre- 
serve your important recordings, capture and keep 
those precious moments of music and the spoken word, 
for generations to come —in all their original fidelity! 

LIFETIME Tape owes these new and permanent 
qualities to its new magnetic oxide coating, and to 
its base of DuPont “Mylar” polyester film. For both 
are free of plasticizers whose gradual loss from ordi- 

nary tapes limits their useful life. 
LIFETIME ‘Tape is indeed the biggest 

development in tape since the tape re- 

corder itself. Your serious recordings de- 


serve it. Order LIFETIME ‘Tape today. 


LIFETIME REEVES 


; Pease aececsras tare 
Like all Soundcraft magnetic products, 


LIFETIME Tape is Micro-Polished®, assur- 
ing maximum high-frequency response. It 
provides uniformity of +% db. within a 
reel, and +% db. reel-to-reel. It is splice- 
free in 600-, 1200- and 2400-foot reels. 


OUNDCRAFT 


CORP. Dept. N-3 
10 East 52nd Street, New York 22,N.Y. 


“LIFETIME GUARANTEE. Soundcraft unconditionally guarantees that Soundcraft LIFETIME Recording Tape will never break or curl, and 
that the magnetic oxide will never flake or crack, when the tape is used under normal conditions of recording and playback. 
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YOUR EQUIPMENT? 


Specify SIMPLEST, MOST COMPACT 


AMPERITE 
pDELAY RELAYS 


MOST ECONOMICAL, HERMETICALLY SEALED 


Provide delays ranging trom 2 to 120 seconds. 


@ Actuated by a heater, they operate on A.C., D.C., or 
Pulsating Current. 


e e@ Hermetically sealed. Not affected by altitude, mois- 
i ture, or other climate changes. 


(> @ Circuits: SPST only—normally open or normally 
closed. 


Amperite Thermostatic Delay Relays are compen. 
' sated for ambient temperature changes from —55° to 
t -+70°C. Heaters consume approximately 2 W. and may 
be operated continuously. The units are most compact, 
rugged, explosion-proof, long-lived, and — inexpensive! 


Y X RS 
if { } ‘ y 
| | wr TYPES: Standard Radio Octal, and 9-Pin Miniature. 
STANDARD MINIATURE PROBLEM? Send for Bulletin No. TR-81 


MPERIT! 
DELAY 
RELAY 


> Amperite Regulators are designed to keep the 
current in a circuit automatically regulated at 
a definite value (for example, 0.5 amp). 


@ For currents of 60 ma. to 5 amps. Operates on A.C., D.C., 
Pulsating Current. 


@ Hermetically sealed, light, compact, and most inexpensive. 


AMPERI TE 


i) 
O49 
< 
e 
= 


REGULATOR 


WITH “epee 
TA 


1e) 
> 
> 
xc 
Ww 
E| 
< 
<| 


Maximum Wattage Dissipation: T642L—S5W. T9—10W. 


Amperite Regulators are the simplest, most effective method 
for obtaining automatic regulation of current or voltage. Her- 
metically sealed, they are not affected by changes in altitude, 
ambient temperature (—55° to +-90°C), or humidity. Rugged; 
no moving parts; changed as easily as a radio tube. 


Write for 4-page Technical Bulletin No. AB-51 


MPERITE CO. Inc., 561 Broadway, New York 12, N. Y. 
In Canada: Atlas Radio Corp., Ltd., 560 King St. W., Toronto 2B 
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WIRELESS MICROPHONE (Cont.) 


advantage of printed circuits of thi 
type is the fact that it is possible t 
do all soldering on the upper side o 
the plate and still make connection 
to the pattern printed on the unde 
side. In this assembly, the solderin 
of the 25 tube socket connection 
could be done in no other way. 
Assembly of the chassis is begu 
by mounting the tube sockets in 
phenolic plate which serves to po 
sition them and which carries thre 
terminals for connection to the gai 
control (Fig. 4). The lower printe: 
circuit plate is then placed over th 
tube socket pins and soldered to 
them from the top side. Next, th: 
various resistors and condensers ar: 
soldered to the top side of the lowe 
plate. Finally, the upper printed cir 
cuit plate is fitted over the lead 
from the components, and the leads 
are cut off and soldered to the 
printed circuit. Again, connections 
are made to the printed pattern on 
the under side of the top plate by) 
soldering on the upper side. 


Setting in Mold 


After the printed circuits and 
components are assembled and in- 
spected, the entire unit is placed in 
a mold and filled with a casting resin 
Upon setting, this resin forms a 
rigid, moisture-proof mechanical as- 
sembly which cannot be damaged 
by vibration or shock and which is 
readily attached to the other por- 
tions of the transmitter. An addi- 
tional advantage of such an em- 
bedded circuit is the mechanical 
immobilization of all leads and com 
ponents which eliminates any possi 
bility of detuning due to mechanica 
motion. 

After the chassis assembly is cast 


TUBE TEST SET 


A semi-automatic test set, capable of handlin 
up to 1,000 radio and receiving tubes per hou 
has recently been designed and developed b 
Sylvania Electric Products Inc., Emporium, P.- 
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ELIMINATES RECTIFIERS 

““Micro-Power” is a motor and/or engine driven 
electric generator interposed between the source 
of electric power and essential equipment. “ Micro- 
Power” makes current and voltage conversions, 


ELIMINATES MOTOR-GENERATOR SETS 


“Micro-Power” is a motor generator set with an 
internal combustion engine stand-by. In opera- 
tion “Micro-Power” will serve as a voltage 


SUN ik Sea a aso Sewer dain cs cacecdes . $900 to $1,000 


420029000 


PER INSTALLATION 
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( 
- | on each Micro Wave installation 
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th 
t And it’s easy to figure too—because ‘“Micro-Power” replaces several units of costly, 
: more complicated equipment. Electric plant—rectifier—battery banks and motor-gen- | 
ve erator...CAN ALL BE ELIMINATED—by the installation of a single ‘Micro- 
vl Power” Unit. Study the following information . . . and see how you can save up to 
ad $300 per mile on your next Micro-Wave installation. 
the 
APPROXAIMATI 
: MICRO-POWER... APPROXIMATE © || 
“s ELIMINATES A STAND-BY ELECTRIC PLANT — SANE? 
| “Micro-Power” performs the functions of a stand-by 
electric plant during power interruption and power 
old droop. ‘““Micro-Power” is designed for use with equip- 
and ment that cannot tolerate any interruption of electric 
in DE IE Te Pee a pe 8 a) Veg $800 to $1,000 
| WH | 
a ELIMINATES BATTERIES 
“Micro-Power” can eliminate the need for costly 
as- battery banks, for “Micro-Power"” assures comstant 
ged , yr" yw power to essential equipment at all times. ......... $2,000 to $6,000 
1 is i/iy 
01 fh 


9500 to $1,000 


The above figures are typical of dozens of complete 
Micro-Wave installation costs as submitted to 
United States Motors Corporation for comparison 
purposes. In many studied cases ‘“Micro-Power” 
can effect savings in excess of $7,500 per installa- 
|} tion. ($300 per mile.) 


If you are planning a Micro-Wave installation, 
now or in the future . ... write U. S. Motors Cor- 
poration for complete details on ‘“Micro-Power”’ 
“Micro-Power” reduces original cost. “Micro- 
Power” provides continuous, UN-INTERRUPTED 


SERVICE. 


S. MOTORS CORPORATION 


' OSHKOSH, WISCONSIN 


MINLATURIzne 


YOUR EQUIPMENT? 


Specify SIMPLEST, MOST COMPACT 


AMPERITE 
THERMOSTATIC R a L NAS 


DELAY 


MOST ECONOMICAL, HERMETICALLY SEALED 


Provide delays ranging trom 2 to 120 seconds. 


@ Actuated by a heater, they operate on A.C., D.C., or 
Pulsating Current. 


it @ Hermetically sealed. Not affected by altitude, mois- 
a : ture, or other climate changes. 
et @ Circuits: SPST only—normally open or normally 
closed. 
} ; Amperite Thermostatic Delay Relays are compen- 


+-70°C. Heaters consume approximately 2 W. and may 
be operated continuously. The units are most compact, 
rugged, explosion-proof, long-lived, and — inexpensive! 


TYPES: Standard Radio Octal, and 9-Pin Miniature. 
PROBLEM? Send for Bulletin No. TR-81 


ts sated for ambient temperature changes from —55° to 


wre 


MINIATURE 


e Amperite Regulators are designed to keep the 
current in a circuit automatically regulated at 
a definite value (for example, 0.5 amp). 


@ For currents of 60 ma. to 5 amps. Operates on A.C., D.C., 
Pulsating Current. 


@ Hermetically sealed, light, compact, and most inexpensive. 


bk 2004 
cag 


aMperite 


7 
Ny 


LTAGE ; 
a A 


REGULATOR 
2 ; 


5 
> 
> 
x) 
Ww 
E} 
< 
a) 


| T65L 
Maximum Wattage Dissipation: T642L—SW. T9—l0W. 


Amperite Regulators are the simplest, most effective method 
for obtaining automatic regulation of current or voltage. Her- 
metically sealed, they are not affected by changes in altitude, 
ambient temperature (—55° to +90°C), or humidity. Rugged; 
no moving parts; changed as easily as a radio tube. 


Write for 4-page Technical Bulletin No. AB-51 


MPERITE CO. Inc., 561 Broadway, New York 12, N. Y. 


In Canada: Atlas Radio Corp., Ltd., 560 King St. W., Toronto 2B 
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WIRELESS MICROPHONE (Cont.) 


advantage of printed circuits of thi 
type is the fact that it is possible t: 
do all soldering on the upper side o! 
the plate and still make connection: 
to the pattern printed on the unde 
side. In this assembly, the solderin, 
of the 25 tube socket connection 
could be done in no other way. 
Assembly of the chassis is begu: 
by mounting the tube sockets in 
phenolic plate which serves to po 
sition them and which carries thre 
terminals for connection to the gai: 
control (Fig. 4). The lower printe: 
circuit plate is then placed over th: 
tube socket pins and soldered t 
them from the top side. Next, the 
various resistors and condensers ar: 
soldered to the top side of the lowe 
plate. Finally, the upper printed cir 
cuit plate is fitted over the lead 
from the components, and the lead 
are cut off and soldered to th: 
printed circuit. Again, connection 
are made to the printed pattern o1 
the under side of the top plate by 
soldering on the upper side. 


Setting in Mold 


After the printed circuits and 
components are assembled and in- 
spected, the entire unit is placed in 
a mold and filled with a casting resin 
Upon setting, this resin forms a 
rigid, moisture-proof mechanical as- 
sembly which cannot be damaged 
by vibration or shock and which is 
readily attached to the other por- 
tions of the transmitter. An addi 
tional advantage of such an em- 
bedded circuit is the mechanical 
immobilization of all leads and com 
ponents which eliminates any possi 
bility of detuning due to mechanica 
motion. 

After the chassis assembly is cas 


TUBE TEST SET 


A semi-automatic test set, nelle of handling 
up to 1,000 radio and receiving tubes per hour 
has recently been designed and developed by 
Sylvania Electric Products Inc., Emporium, P2 
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Hey P 


AVE £300 PER MILE! 


on each Micro Wave installation 


« ... POWER 


And it’s easy to figure too—because ‘“Micro-Power” replaces several units of costly, 
more complicated equipment. Electric plant—rectifier—battery banks and motor-gen- 


erator... CAN ALL BE ELIMINATED—by the installation of a single ‘Micro- 


Power” Unit. Study the following information . . 


. and see how you can save up to 


$300 per mile on your next Micro-Wave installation. 


MICRO-POWER... APPROXIMATE 


U droop. “Micro-Power” is designed for use with equip- 
J ment that cannot tolerate any interruption of electric 


ELIMINATES A STAND-BY ELECTRIC PLANT — wired oo 
“Micro-Power” performs the functions of a stand-by 
electric plant during power interruption and power 

sr indes Scbhee PARE en eee kes $800 to $1,000 


: Dg ee Oe oe 
on HW ELIMINATES BATTERIES 


ELIMINATES RECTIFIERS 


“Micro-Power” can eliminate the need for costly 

battery banks, for “Micro-Power” assures constant 
yor” yw power to essential equipment at all times. ......... $2,000 to $6,000 
if 


The above figures are typical of dozens of complete 
Micro-Wave installation costs as submitted to 
United States Motors Corporation for comparison 
purposes. In many studied cases ‘“Micro-Power” 
can effect savings in excess of $7,500 per installa- 
tion. ($300 per mile.) 


regulator ..... 


“Micro-Power” is a motor and/or engine driven 

electric generator interposed between the source 

of electric power and essential equipment. “Micro- _ 

Power” makes current and voltage conversions. $500 to $1,000 


ELIMINATES MOTOR-GENERATOR SETS 


“Micro-Power” is a motor generator set with an 
internal combustion engine stand-by. In opera- 
tion “Micro-Power” will serve as a voltage 


Phas adc womens cdleds asVoneee $900 to $1,000 


*4.200 9000 


PER INSTALLATION 
If you are planning a Micro-Wave installation, 
now or in the future . ... write U. S. Motors Cor- 
poration for complete details on “Micro-Power”’ 
“Micro-Power” reduces original cost. “Micro- 
Power” provides continuous, UN-INTERRUPTED 
SERVICE. 


4 Bcaenligg. “ke | | U. S. MOTORS CORPORATION 


“OSHKOSH, WISCONSIN 


NEW 
lower priced FOCOMAG 


USES 


SINGLE 
FERRITE MAGNET 


Another HEPPNE®))First 


bf 
Lower priced, compact. Cuts receiver costs. Uses only ONE 
ferrite magnet (an exclusive feature) . 


Superior focusing - more uniform field. The sintered ferrite is 
extremely uniform throughout. Focuses all tubes up to 27”. 


Completely shielded. No harmful external field. 

Extended focus range has very fine adjustment to exact focus. 
Built-in centering device. 

Flexible nylon adjusting shaft eliminates breakage. 

Picture positioning lever. You specify mounting arrangement. 


Lower your set costs with this NEW FOCOMAG. Write today for further information. 


Representative John J. Kopple 
60 E. 42nd St., New York 17, N. Y. 
James C. Muggleworth 


16 Richey Ave., W. Colli 1,N.J 
MANUFACTURING COMPANY —eweg ae teweter Re 
Round Lake, Illinois (50 Miles Northwest of Chicago) Ft. Wayne 8, indiana 
Phone: 6-2161 Irv. M. Cochrane Co. 
SPECIALISTS IN ELECTRO-MAGNETIC DEVICES 408 So. Alvarado St., Los Angeles, Cellt. 


WIRELESS MICROPHONE (Cont.) 


in resin, the gain control, filamen 
circuit microswitch, and battery con- 
tact assembly are attached (Fig. 5) 
The addition of the antenna and mi 
crophone completes the transmitte 
chassis assembly (Fig. 6). A tubula 
case is attached to the transmitte 
chassis with three screws after thi 
tubes are installed. The batteries ar 
inserted in the bottom of the cas 
and the battery cap is snapped int: 
place. Connection to the junction be 
tween the filament and plate bat 
teries is made automatically by th: 
battery contact assembly. 

Casting an entire circuit in plasti: 
is certainly a case of “burning you 
bridges behind you,” as it is virtu- 
ally impossible to repair such a unit 
However, any properly designed as- 
sembly which was good before cast 
ing, should be good after casting, an 
should remain’ good indefinitely 
Component failure is very unlikely) 
since the casting resin provides pro- 
tection from corrosion and mechan- 
ical damage which are the chie! 
causes of failure in very low powe: 
circuits. 

It should be added, however, that a 
circuit which is to be cast must be 
designed to make allowance for th: 
increased distributed capacitanc: 
caused by the dielectric properties o! 
the casting resin. To simulate this 
dielectric effect during development 
work, sample assemblies were im- 
mersed in cottonseed oil, which 
closely duplicated the dielectric con- 
stant of the casting resin used. This 
proved to be an extremely usefu! 
experimental technique. 


Vagabond Receiver 


The high performance superhe 
terodyne receiver designed for th 
Vagabond system, has a_pentod: 
tuned r-f amplifier with a bandwidt! 
of 150 xc. A pentode mixer wit! 
a separate triode oscillator is use 
and automatic frequency control 
provided by a _ pentode reactanc 
modulator. The wideband i-f amp! 
fier employs two pentode amplific 
stages, two cascaded triode limi 
ters and a Foster-Seeley discrimina 
tor. The output of the discriminat« 
is fed through a gated, cathode fol 
lower triode to the audio output te 
minals of the receiver. A triode 4 
amplifier is provided in the carric 
operated squelch circuit. 

To aid in tuning the Vagabon 
transmitter, the receiver inco! 
porates a double target tuning ey 
controlled by the outputs of the dis 
criminator and the first limiter. B 
means of this tuning eye, it is pos 
sible to tune both the oscillator an‘ 
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No wees 


A acredeclidaere 


ntenna circuits of the transmitter. 
three-position switch on the re- 
eiver shifts the frequency of the re- 
eiver oscillator in 50 Kc steps to 
ovide three operating channels. 
[hese may be used when more than 
ne Vagabond system is to be op- 
rated simultaneously in the same 
cinity or when strong interference 
s experienced on any one channel. 
Since the radio frequency amplifier 
as a 150-Kc bandwidth, no retun- 
ig of the receiver is required. 


Evaluation of Performance 


The Vagabond system has been in- 
talled in a number of locations and 
ome evaluation of the induction 
system can be made. It has pro- 
vided ample quality for general pub- 
ic address and entertainment work 
with operating areas of 500 to 5000 
sq. ft. depending upon local interfer- 
ence conditions and the nature of 
the particular application. The audio 
response and signal-to-noise ratio 
proved sufficient for radio 
broadcasting purposes in some stu- 
lio installations. 

The objective of developing a 
transmitting unit comparable in size 
and weight to current stick type mi- 
crophones has been met. The trans- 
mitting unit weighs less than 1 lb. 
and is 14 in. in diameter and 12 in. 
long. The life of a set of batteries is 
1) operating hours. The battery cost 
is about five cents an hour. 


nave 


The author wishes to express his gratitude 
» his fellow employees for their generous 
issistance, especially to Mr. John Knox, 
\ssistant Project Engineer, Mr. J. x 
Knechtsberger, Project Mechanical Engineer, 
ind Mr. J. W. Medill, who developed the 
pecial microphone cartridge. Deep appre- 
ation is also extended to Mr. B. B. Bauer, 
Vice-President—Engineering, and to Mr. 
£. V. Carlson, Development Engineer, for 
heir many contributions to the project 
This paper was presented at the National 
ectronics Conference held in Chicago, 
ept. 28-30, 1953. 


NEW BROWNING PRESIDENT 


t : 

r. Glenn H. Browning (right), Chairman of the 
oard of Browning Laboratories, Inc., 750 Main 
, Winchester, Mass., congratulates Gardiner G. 
reene, new president and principal stockholder 
the company as he takes over active man- 

gement. Mr. Greene will head a new expansion 
rogram and Dr. Browning will continue with 
he tompany in an_ advisory § capacity 
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Quality P. 


FOR THE ELECTRONICS INDUSTRY | 


Now, Klein quality pliers are 
available in new compact pat- 
terns for precision wiring and cut- 
ting in confined space. Note, too, 
the replaceable leaf spring that 
keeps the plier in open position, 


i 4 


ready for work. All are hammer 
forged fromhigh-gradetoolsteel, 


individually fitted, 
adjusted and tested 


plier specialists with a reputa- 


tion for quality “‘si 


OBLIQUE CUTTING 
PLIER — 210-51 — For 

cutting small wires or 

trimming plastic. Entire 
length of cutting knives 
works flush against cut- 
ting surface. 5 
or 6-inch sizes. 


fliers 


DESIGNED 


tempered, 
—made by 


mce 1857.” 


CHAIN NOSE PLIER 
317-5L—A full inch 
smaller than standard 
pattern. Has a very fine 
knurl that will not dam- 
age soft wire. Also 
available with- 
out knurl. 


JOG : 


a, 


4A 


LONG NOSE PLIER 

307-5-Val —Extremely 

slim pattern ideal for e 

the really tight spots. 3 

Jaws are knurled to in- yA ; 
tat : — 

sure a positive grip. 


LIGHTWEIGHT 
OBLIQUE CUTTING 
PLIER 209-5—Smaller 
than 210-5L with an ex- 
tremely narrow head. 
Entire length of cutting 
knives works flush 
against cutting surface. fr 


TRANSVERSE END 
CUTTING PLIER 

204-6 — Useful in pre- 
cision work where or- 
dinary oblique or end 
cutters are too bulky. 
Gives a clean, flush cut. 


This Klein Pocket Tool 
Guide gives full infor- 
mation on alltypesand 
sizes of Klein Pliers. 
A copy will be sent 
without obligation. 


"Since 1857" 


PRINTED CIRCUIT 
PLIER 052-L—Special 
knives shear and crimp 
wire in one operation. 
Crimped wire holds 
loose parts in position 
for dip soldering. 
Knives face operator 

for visual inspection. 
Ask for Bulletin 753. 


=o 
ASK YOUR SUPPLIER 
2S Foreign Distributor: 
International Standard 


Electric Corp., 
New York 


ook LEIN 


3200 BELMONT A 


VENUE, 


CHICAGO 18, 


& Sons 


Chicago, Ill. 0.S.A 


ILLINOIS 


Microwave transmission is only as de- 
pendable as each of its relay links. If 
one repeater station cannot operate, 
messages do not get through. 

To assure electric power for trans- 
mission, hundreds of microwave relay 
stations across the country are 
equipped with Onan Standby Electric 
Plants. When central station power is 
interrupted, the Onan plant starts 
automatically, supplies power for as 
long as the emergency lasts, then 
stops automatically. Controls are 
available to provide a time interval 
between power interruption and start- 
ing. 

Onan Standby Electric Plants have 
been proved indispensable in installa- 
tions serving oil and gas pipelines, 
utilities, railroads, TV networks, po- 
lice and other government law en- 
forcement departments. 

If you have a problem in standby 
power for microwave radio, or any 
application, write our sales engineers. 
Onan Standby Electric Plants range 
from 1,000 to 50,000 watts. 


ae 
3,500 watts A.C. 


2-cyl. air-cooled 


ELECTRIC PLANTS 
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4 Forging Stronger Links 


in Microwave Relay 


< 


New 5CW 


5,000 watts A.C. 


Air-cooled 
Gasoline Powered 


@ COMPACT—Toke less than one cubic 


yard of space. Easier to install. Con- 
nection box provided for quick hook-up. 


@ UNI-DUCT COOLING— Cooling air is 


drawn by vacuum through generator 
and over engine. All heated air is ex- 
pelled through one small vent which 
also discharges engine exhaust. Quiet 
operating. No liquid coolants to freeze 
or leak. 


@ BUILT FOR HEAVY DUTY—Smooth- 


running, twin-cylinder, horizontally- 
opposed, 4-cycle air-cooled engines 
deliver rated horsepower at moderate 
speed. Unusually large bearing sur- 
faces for long life. 


DE LUXE EQUIPMENT—Nothing extra 
to buy. Impulse-coupled, high-tension 
magneto, radio shielded. Oil-both air 
cleaner, fuel filter, oil pressure gauge, 
fuel tank, muffler and exhaust tubing. 
All heated and moving parts safely 
enclosed. 


10,000 watts A.C. 


2-cyl., air-cooled 


o's, 


A size and model for every standby appli 


cation! 


ee 


10 to 35 KW A.C. 


Water-cooled 


Write for specifications 
beta aniline 


7888 University Ave. > Minneapolis 14, Minnesota 


TELE-TECH 


Transistor Feedback 
(Continued from page 95) 


For the grounded base and grounded 
emitter stages, 

Vie + Vo 12 

— ee} 

V21 

and may therefore be neglected if 
the analysis is confined to circuits 
where the last stage around which 
feedback is taken is one of the above 
types. 


y/ Vi yl 2; bead ( l 3) 


V2 Voi Vii Ao. ZI 
W here 
Z°; (se) is the short circuit input imped- 
ance without feedback, and A°®,, is the 
short circuit current gain without feed- 
back. 
Thus, if 
Z i (ee (14) 
Ae. 2 
Fq. (11) degenerates to (2). We can say 
then, that the term z”; (s.)/A%- Zi is a 


measure of the forward transmission 
through the 6 loop. 


(d) It is assumed that the ampli- 
fier has a clearly defined feedback 
loop. The theory is quite inadequate 
for the handling of cases where the 
feedback is not of this form. Thus 
even the simple case of a grounded 


Fig. 9: Redrawn cascaded equivalent circuit 


emitter stage with an impedance in 
the emitter circuit defies analysis by 
the method. 

The above assumptions serve to 
show some of the weaknesses in the 
elementary theory. It is clear then, 
that a more general approach to the 
problem is desirable. 

At present there is in existence a 
general feedback theory for vacuum 
tube amplifier circuits. It will be 
shown that, after making certain re- 
definitions of some of the basic 
terms, this theory can be applied to 
transistor circuits. 

Fig. 5 shows the equivalent circuit 
of any one transistor in a general- 
ized network. 

The behavior of this transistor 
may now be expressed by consider- 
ing the junction as something re- 
mote from the three resistances as- 
sociated with it. Thus, any current 
(from Y>X) results in a propor- 
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ae 
Largest producers of \ 
wire wound resistors 
.in the U.S.A. 


q 
\ \ 


We assure you of prompt delivery and courteous service 
of TRU-OHM WIRE WOUND RESISTORS... . the finest 
available... from stock or to your specifications. 


Fixed vitreous enameled RESISTORS 
Adjustable vitreous enameled RESISTORS 
‘““Econohm”’ RESISTORS 

‘“‘Tru-Rib’’ RESISTORS 

Special size RESISTORS 


Our engineering department is at your service to 
assist in the selection or design of a resistor 
to fit any and all applications. 


Write for our latest catalog today 
on TRU-OHM! RESISTORS and POWER RHEOSTATS, 


Division of 
PRODUCTS Model Engineering 
& Mfg., Inc. 
General Sales Office: 2800 N. Milwaukee Avenue, Chicago 18, lil. 


Factory: Huntington, Indiana 


MANUFACTURERS: Power Rheostats, Fixed Resistors, Adjustable Resistors, “Econohm” Resistors, “Tru-rib” Resistors 
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METAL 
NAMEPLATES 


SEE US 
AT 
BOOTH 844 
I.R.E. SHOW 


2 3 3 Ot Ot 


Vow Shore BANK OF MANHATTAN .BLDG., BAYSIDE, N. Y. PHONE BAYSIDE 4-4000 


REPRESENTATIVES IN PRINCIPAL CITIES 


T.T. AND T.W.X. CONNECTIONS 


CHAMPION! . 
the Spider | 


ALL-DIRECTIONAL DOLLY 


LIGHTWEIGHT Ves 


We have no objections to heavyweights—but if you're looking for a 
rugged lightweight that outclasses every dolly in its field—then The SPIDER 
is your best buy. 


The SPIDER is all-directional. Maneuver it anywhere by a simple turn . q 
of a steering wheel—even in a 360° arc. It does away with the heavy post 
or elevator to raise or lower the camera. Just mount your own tripod on 
The SPIDER—point the arrow on the wheel in the direction you want to go— 
and you're there! One man operates both the camera and the dolly. 


THE SPIDER IS A MUST FOR MOBILE TV UNITS 7 | 
AND SMALL TV OPERATIONS. . 


It's a wonderful supplement to the heavy pedestal in the studio. 
Priced to gladden the hearts of the most thrifty. 


only $650 Arrange for a demonstration today. 


CCCO DISTRIBUTING CORPORATION 


1600 BROADWAY JUdson 6-1420 NEW YORK 19,N.Y. 
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RANSISTOR FEEDBACK (Cont.) 


mate voltage in the collector cir- 


& iit. The proportionality factor, W, 

4 is the dimensions of impedance. 

5 With the loop currents marked as 
,own, the impedance matrix for the 


ystem may now be set up. Then, 
i A= A+ WA, as 
; here A determinant of the array 
A0 determinant of the array 
with W = 0 
Cofactor for row 6, 
column § 


RCA eng Tae SPP ORE 


fk honky 


The transistor may be replaced by 

T-network of three 
vith the generator replaced by e,. 
Since there are no external gener- 
tors, and since W = 0, we have 


resistances, 


1 CE 
Thus the current in the junction is 
A® times the voltage appearing in 
he collector circuit due to it. 
This will also hold for an operative 
transistor, whose junction is_ by- 


Fig. 10: Circuit for obtaining T.. 


assed by a short circuit, as in Fig. 6. 
Mathematically, we consider that 
X—Y has a resistance of <>0.) 
f unit current is forced into Y>X, a 
oltage W appears in the collector 
de, and i, is given by 
| WA, 

"he current in the short circuit, 

1+) 1+ WAz;/A° 


1 order to maintain uniformity with 
sode’s terminology, the current i 
called the return ratio T, and the 
urrent in the short circuit is called 
ne return difference F. 
Using the new definitions for F 
id T it is now possible to apply all 
ie theorems already developed for 
1cuum tube amplifiers. Care must 
exercised in their application, 

owever, since an inactive transistor 
oes not provide the complete isola- 
on between stages that an inactive 
ibe does. As an example of the ap- 
lication of Bode’s theorems to 
ansistor circuits, the impedance of 
tive networks will be taken up in 
me detail. 

Bode’s theorem on active networks 
ay be interpreted as 


Zn = Z,° (F../Fo-) where 


impedance of the network as 


| 


Specialists in 
SOLDER FLUXES 
LEAD & TIN 


PRODUCTS 
for Over 50 Years 


CEN-TRI-CORE 


Energized 


ROSIN - FILLED 
SOLDER 


R 


‘1 


1 
SOLDER 


ROSIN 


SOLDER 


More Joints Per Pound 


With ALPHA CEN-TRI-CORE 


Exclusive Features 


| @ guarantees against rosin voids 
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or skips 

@ eliminates cold joints and re- 
jects 

@ available in eight core sizes 

@ solders to plated or oxidized 
parts 

@ simultaneous “wetting flow’’ 
and take 

@ surpasses federal specifica- 
tions for non corrosiveness 
and purity 

@ thin walls insure rapid heat 
transfer and faster fluxing 
action 

Please consult us on your soldering prob 


lems. Trained Field Engineers always 
available to assist you. 


VISIT ALPHA 
AT THE 
|. R. E. SHOW 


BOOTH 501 


Located in the show on 


Components Ave. & 


Production Road 


the Mighty Midgets 


SOFT SOLDER 


PREFORMS 


SPEED AUTOMATIC SOLDERING 
for flame, oven or induction heating 


AVAILABLE IN 


CEN-TRI-CORE Energized ROSIN-FILLED 
UNI-CORE Leak-Pruf ACID-FILLED 
SINGLE-CORE, SOLID WIRE, 
SHEET SOLDER 


Increase production by use of Soft 
Solder PREFORMS to eliminate costly 
hand operations. Insure consistent uni- 
form soldering. PREFORMS are pre- 
cision made in all shapes, alloys, with 
or without flux. Special preforms de- 
signed for unique applications. We in- 
vite your inquiries. 


preferred 


by craftsmen 


soos FLUXES 


FOR SOLDERING 
ALL TYPES OF METALS 
Liquid ROSIN 


vated) mild and strong general purpose 
FLUXES. Stainless Steel FLUXES. 
Laboratory controlled production proc- 
esses insure uniform quality. There are 
additional types of soldering FLUXES 
for special applications. FOR BES) 
RESULTS ask our technical staff for 
help with your problems. SAMPLES 
AVAILABLE. We invite your inquiries. 


ALPHA METALS, INC. 


58 Water St., Jersey City 4, NJ. 


(activated & non-acti- 


Cutting and shaping 
fragile crystals... 


The S.S.White “Airbrasive” Unit is 
Opening-up vast, new approaches in 
the development of improved elec- 
tronic components by providing a 
practical solution to many of the dif- 
ficult ‘““problem-jobs” encountered in 
producing these parts. Cutting spiral 
bands on film-type resistors, cutting 
germanium, accurately removing de- 
posited surface coatings, and drilling 
thin sections of glass and other 
hard, brittle materials are but a few 
of the difficult jobs now made prac- 
tical by this highly versatile, precision 
machine. 

For example, exasperating difficulties 
had been encountered in cutting and 
shaping crystals for X-ray and neutron 
diffraction work. Ordinary cutting 
and grinding operations were prone 
to cause fracture. One laboratory ap- 
plied the S.S.White “Airbrasive” Unit 
to this task and reported, “There is 
absolutely no other convenient way to 
do crystal-shaping for our work than 
by means of the Unit.” The crystals 
are first manually cut into sections of 


.-- another way the electronics industry uses 


INDUSTRIAL “AJRBRASIJVE” UNIT 


roughly correct size with the “Airbra- 
sive” Unit. Then, as illustrated, the 
rough crystal is mounted on a stand- 
ard goniometer head and oriented op- 
tically or by X-ray. The goniometer 
head is placed on a small lathe, and 
the “Airbrasive” tool is mounted on a 
toolholder. Fragile materials have 
been successfully shaped into accurate 
cylinders with diameters to a fraction 
of a mm and lengths of 1.5 to 2 cm. 
S.S.White engineers will be glad to 
conduct tests on any of your parts and 
will advise you as to the suitability of 
the “Airbrasive” Unit for your needs. 


BULLETIN 5307 has full details on this 
new precision production method. Send 
for a copy. 


SEE THE “AIRBRASIVE’’ UNIT at the I.R.E. Show 
Kingsbridge Armory, New York, March 22-25. Bring your production 


samples along for a demonstration. 


BOOTH 7067 
AIRBORNE AVENUE 


One, 
ne Lhhie INDUSTRIAL DIVISION 


DENTAL MFG, CO. 


Dept. QB, 10 East 40th St. 
NEW YORK 16, N. Y. 


Western District Office * Times Building, Long Beach, California 
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TRANSISTOR FEEDBACK (Cont.) 


seen by an external source acro s 
points x,x 

Z, = impedance of the networ< 
when a certain transistor in it 
rendered inoperative. 

F,.=return difference for th's 
transistor when x,x are short cil - 
cuited. 

F,.=return difference for — th 
transistor when the extern 
source is replaced by an open ci 
cuit. 


f 


re, 


Example 1 

Find the input impedance of a 
grounded emitter transistor with 
shunt feedback. 

Fig. 7a shows the equivalent cir- 
cuit. Assuming that r, is larger than 


Fig. 11: Two-transistor equivalent circuit 


all the other resistances in. the net- 
work, the circuit may be redrawn as 
in Fig. 7b. 

(ret+rp) (r +17) 


a2 ——— 


rot Mm tr tr 


ro trp + (ry.4r) (1 
Fo. =14+Toe = 


fo + ter fF + Fi 
Whence, 
(r+r;) (re + rp (1 —a)! 
Zz; = —— ——— 
re + 11 + (t»+r) (1 —a) 
Example 2 


Find the input impedance of two 
cascaded grounded emitter stag 
with feedback, as shown in Fig. 8. 

Making the approximation that 
is larger than all other elements « 
the network, and shorting the junc - 
tion of the first transistor, we ha\ 
the equivalent circuit of Fig. 9. 

Here, 


v7) 


- 


— Zz; + Tb 
Let, 
Ue [s, +2) (2, trp Fe 8, 


paren Seas 


ror 
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HIGH RESOLUTION LOW DISTORTION... 


MONO-ACCELERATOR 
Cathode-Ray Tubes 
by DU MONT 


In the new mono-accelerator Types SAMP— and SAQP— 
cathode-ray tubes, Du Mont has utilized modern principles 
of cathode-ray tube design combined with the Du Mont 

Tight-tolerance construction, automatic-focus lens and 
new high-resolution electron gun to provide a cathode-ray 
tube with the greatest freedom from distortion and 
best resolution and linearity yet achieved. Primary advantages 
of mono-accelerator cathode-ray tubes include virtual 
freedom from field and spot distortions; high deflection 
uniformity over the entire tube face; uniform resolution 
from edge to edge; and practically automatic focus. 
Both tubes have flat face-plates. The Type SAQP— is 
intended for low and medium frequency applications, 
the Type 5AMP-— for high-frequency applications. 


TYPE 5AMP— 
Cathode-ray Tube 


Low-capacitance deflection 
plate connections for high- 
frequency applications. 
Limited vertical scan. 


SPECIFICATIONS (Typical Operating Conditions) 


me age 
hee ae 
Accelerator Deflection Factors Useful Deflection a H 
Type Voltage D1D2 D3D4 Vertical Scan Factor Uniformity aes 7 
nae & 
HHH 5 
SAMP— 2500 40-50v/in | 22.5-27.5v/in 21," 1% max. 
; a8 = 
aer oc. 
SAQP- 2500 40-50v/in | 31.5-38.5v/in 4” 1% max. aan ae 
Cle eee | 
nae See 


An actual;: unretouched linearity 
bar pattern of the Type SAMP—. 
Not an engraved calibrated scale. 


« 
2 
pe 
4 
on 
a 
U N | 
D . 


complete specifications write to: 


Technical Sales Department, ALLEN B. DU MONT LABORATORIES, INC., 760 Bloomfield Ave., Clifton, N. J. 


TRANSISTOR FEEDBACK 


(Continued from page 162) 


T,. is obtained from the circuit of Fig. 10 


wrpr 
¢ ~ 
l | i 
i rj t (] i l 
| i) 
| > i 
ts i i 
Whence 
Lu“ rz fr | a) [ 
! rot+r,) (1 L 
And 
vr? (1 —a) [ 
rt 
t t ry) (1 1) 


It is interesting to see how the 
problem may be handled with refer- 
ence to the second transistor. Fig. 11 
shows the equivalent circuit. In this 
case knowledge of the input imped- 
ance of a single stage grounded 
emitter amplifier is used to compute 


7. 


[ r, (r2+r7) | | 
Thus z’;' rT. +4 
| rnt+r ul (1 —a) 
{ 
(ri:t+r.t+r;) (l—a 
Let T’.. be due to the first transistor 
T’’.. be due to the second transistor 
Then T= ai 
ar, 1 
But 
{ 
Lheretor 
E F339 
I ~ 
l 
es a 


Whence 
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Als 


Whence 


r:+r2.+r;) (1 —a) 
as before. 

The elementary theory of feedback 
is a useful tool in the analysis of cir- 
cuits having clearly defined feed- 
back loops with negligible forward 
transmission. In either case where 
the feedback loops are hidden or 
where appreciable forward trans- 
mission occurs through the loop, the 
general theory finds its use. The 
general theory is capable of provid- 


ing an accurate solution, and is es 
pecially valuable when an approx 
mate solution is required, since ay 
proximations may be made from th 
beginning. Direct methods of ap 
proach, such as Kirchoff’s equation 
always end in the evaluation of hig 
order determinants which must b 
done accurately, the approximatior 
being made at the very end. 

This work has been supported b 
the U.S. A. F. Air Research and De 
velopment Command, U.S. A. F. Ai 
Materiel Command, Army Sign: 
Corps and Navy Bureau of Shiy 
under Contract AF 33 (600)-17793 
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MAGNETRON STABILITY TESTER 


(Continued from page 97) 


noise (within compromise) 
increasing the rate of buildup 
of oscillation of magnetron 

(3) increasing the time interval 

during which the applied volt- 
tage remains within the start- 
ing range. 

One notes that heavy loads result 
in a reduction of the current at which 
misfiring takes place. At the same 
time the speed of buildup is inversely 
proportional to the capacitance C of 
the resonant circuit and changes the 
amplitude of the noise voltage (in- 
versely proportional to C). 


Tendency to Misfire 


It is interesting to make C small 
and adjust the loading for high effi- 
ciency, but attention must be paid 
to the stabilization of frequency and 
some compromise has to be made. 
It has also been observed that in- 
creasing the diameter of the cathode 
of the megnetron reduces the tend- 
ency toward misfiring, but at the 
same time reduces the efficiency of a 
magnetron, so that the magnetron 
must be based on a compromise. 
Some experiments indicate that the 
structure at the end of the cathode 
has an influence on the tendency to 
misfire. With some magnetrons the 
tendency to misfire is correlated with 
low primary emission of electrons 
from the cathode. Magnetrons that 
do not ordinarily skip modes seem 
generally to function satisfactorily, 
even when the primary emission of 
the cathode is very low. Non- 
uniform and non-axial magnetic 
field also have an effect on the ten- 
dency to misfire. 


HIGHER VOLTAGE 
MODE 


POWER SUPPLY VOLTAGE ——*- 


Fig. 7: Mode skip effect on number of pulses 


Between all these factors of mis- 
firing, the important are the follow- 
ing: 

(1) The open circuit voltage of the 
pulses must be in the startin: 
range, ie., the quantitativ: 
statement of the requiremen 
is to reduce the rate at whic! 
voltage is applied to magne 
tron. 

(2) The magnetron must be oper 
ated at a relatively low cur 
rent. 

(3) The pulses must have a rela 
tively low impedance. 

(4) The starting time of a magne- 
tron must bear a close rela 
tion to the maximum rate a‘ 
which the input voltage cal 
be applied without causing th« 
magnetron to misfire and it i: 
determined by two factors 
namely, the noise-level fron 
which the buildup of oscilla- 
tions starts, and the rate o 
buildup. 

Pulling Figure (PF): The Riek: 


TELE-TECH & ELECTRONIC INDUSTRIES * March 1954 


Pant betel se 


tn 
l 


agram is plotted on polar coor- 


x nates, the radial coordinate being 
¥ e reflection coefficient measured 
th the line joining the magnetron to 
¥! » load and the angular coordinate 
n ing the angular distance of the 
ig ltage standing wave minimum 
I ym a suitable reference plane on 
Di e output terminal (see Fig. 8). 
ignetic field, anode, current, pulse 
b ration, repetition frequency and 
ye tting of tuner are fixed. 
Aj The maximum excursion of fre- 
nal | iency (or “pulling figure”) which 
iy curs when the load is varied in 
3 ich a way as to maintain a VSWR 
1.5 while varying the phase over a 
. nge of 360°. Rieke diagram is 
N, ken by varying the load while 
eping the magnetic field and input 
‘ irrent constant. The power output, 
SWR in the line and the position 
— 
4 —~¥ \ 
nS 
wer Dp 
QL OF 
Fig. 8: Pulling figure shown on Rieke diagram 
: fa minimum of the standing wave 
referred to the output coupling are 
wall measured. The value of the phase and 
nplitude of the standing wave rep- 
ulses esent the load. VSWR is defined as 
the ratio of the maximum voltage 
the minimum voltage along the 
Lis nie 
Ww 


Standing wave equipment of a 
ignetron stability tester, as is indi- 
the ted in Fig. 2, may consist of a 


in} ‘tted section with a sliding probe 
Iv‘ Oving over a distance of greater 
en an %) together with a suitable 
Ic! tector and measuring instruments. 
ne Power Output: The practice is to 
easure the output power of a mag- 

el tron in terms of average power. 
ur e pulsed peak power equals < 
ignetron 

” — 

Pos 

ne Pee 
la Duty cycle = f X + 
a f= frequency of repetition of pulse. 
cal r= the duration of pulse. 
th: e average power of magnetron 
ti e pulsed peak power X duty cycle 
ors pulse of magnetron. 
‘on \ number of devices have been 
lla- -d for measuring average power in 
oy) ‘ microwave range, such as ther- 
: stors or bolometers, platinum 
ek: 


‘es or thermocouples. In each case 


LAMINATED 
MINIATURE 


..... With Softer Alloy 
Tube Pins resulting from material 


conservation measures, the wiping action of 
METHODE laminated miniature socket contacts 
becomes of even more advantage, permitting 
uniform withdrawal of tubes without break- 
age, stress or damage to pins.... 


Seven pin sockets are furnished with 7/,”, 
1”, and 1-5/16” mounting centers; nine pin 


sockets with 11/,” and 1-5/16” mounting cen- 
ters. Available in production quantities in all 
standard grades of sheet phenolic and mica 
filled hard rubber insulation. 


METHODE Products that prove production and precision skills 


@ Laminated Tube Sockets 


@ Molded Tube Sockets 


®@ Pane! Connectors 


METHODE Manufacturing Corp. 


2021 West Churchill St. 
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Geared to produce Plastic and Metal Electronic Components 


METHODE “Spring- 
Wipe” terminals 
feature large gripping 
and conducting surface 
bearing on tube pins, in- 
sure minimum contact re- 
sistance and maximum 
insertion and retention 
characteristics. Proved 
outstanding performance 
and uniformity in millions 
of trouble free installa 
tions by the Industry's 
leaders. 


@ Subminiature Sockets 
®@ Special Terminal Boards and Blocks 


@ Tube Shields 


~ Chicago 47, Illinois 
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MAGNETRON STABILITY TES 


(Continued from page 165) 


the r-f power to be measured is ab- 
sorbed in the measuring element and 
consists of observing the resistance 
change. The change in the thermistor 
or bolometer resistance due to r-f 
heating current is determined by 
placing the thermistor in one arm of 
bridge and by observing a direct 
power by means of calibrated resist- 
ance or other device reading in a 
balanced bridge. Appropriated at- 
tenuator may be used before the 
thermistor in a slotted line. 


Measuring High Level Power 


For measuring high level micro- 
wave power in more recent practice 
(the old method, which consisted 
of terminating the r-f transmission 
line in a water load is abandoned), is 
to terminate the r-f slotted line in a 
solid load, such as polyiron, and to 
couple a thermistor, bolometer or 
other devices to the line by 
of a directional coupler of 


means 
known 


FREQUENCY —> 


Fig. 9: Magnetron frequency spectrum 


loss. Various power output meters 
are designed for various band in the 
frequency range from 500 to 30,000 
MC. 

It is possible also to measure the 
power in a waveguide practically 
without absorbing, by using a John- 
son meter which consists of a short 
section of waveguide of thin con- 
stantan. The temperature rise in the 
constantan is measured by means of 
a resistance thermometer, and _ is 
proportional to the power trans- 
mitted through the waveguide. This 
constantan section of Johnson meter 
can be installed as a permanent part 
of the line, and no special matching 
of this section is necessary. 

Frequency: The frequency of a 
magnetron, as is shown in Fig. 9, 
may be measured by a frequency 
meter or spectrum analyzer. The 
stability of frequency of a magne- 
tron may be increased: 

by decreasing the load conduc- 

tance, i.e., by reduction of the 

coupling between magnetron 
and load. 

2. by increasing the circuit charac- 
teristic admittance, i.e., by cou- 
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STER 


pling to magnetron a tuned cav- 
ity of high non-loaded Q, called 
“stabilizing cavity,” independ- 
ent of F as possible. However, 
the first condition entitles 
duction of output power. 
Since in the matched condition, the 
slotted line is deemed to be termin- 
ated in a load match to Z,, (character- 
istic impedance), any change in the 
impedance of the load must cause a 
change in the reflected energy, and 
appears as a change in the magni- 
tude and phase of the SWR, which 
may be measured by means of stand- 
ing wave detector of the magnetron 
stability tester. As a result, this 
changes the Rieke diagram and pulls 
the frequency f, of the magnetron. 
The input condition, especially the 
variable impedance of a pulsed mod- 
ulator of radar also produce a change 
in frequency f,. 


a <te- 


Frequency Stability 


The best method to increase the 
stability of frequency is based on the 
principle of automatic frequency 
control system. In this system, a fre- 
quency discriminator generates an 
error signal whenever the frequency 
departs from its proper value. The 
error signal is amplified and then 
used to actuate a tuning mechanism 
of the magnetron. This system may 
be combined with a stabilizing cavity 
of a magnetron. 

The measurements of frequency 
stability can be realized by the sensi- 
tive and stable receiver of special de- 
sign with a recording system or a sig- 
nal relay to determine time shift of 
frequency, or by a stable and accu- 
rate wavemeter with cavity of high 
“Q,” conventionally coupled with the 
output circuit of magnetron to the 
recording system or the signal relay. 
Ordinarily, high absolute accuracy 
is not required of a frequency meter 
used in a radar test set. Specifications 


Fig. 11: 


ARC 


THE RIEKE DIAG RAM 


FREQUENCY — 


Fig. 10: Theoretical frequency spectrum 


may call for an accuracy of 1 Mc at 
a frequency for beacon operatior 
and an accuracy of 3 mc at about 
9000 mc (t° and humidity constant) 

Frequency Spectrum: (Furie: 
analysis of the pulses) The frequency 
spectrum is displayed on a spectrun 
analyzer or a synchroscope analyzer 
The theoretical form of this spectrum 
is shown in Fig. 10. It is very impor- 
tant to know the different deviations 
from this theoretical form to deter- 
mine different factors of instability 
of spectrum. 

Observe the following deviations 
from this theoretical form: 


(a) The voltage pulse’ with 
rounded top will produce a 
FM that may broaden the 


spectrum and marked differ- 
ence in the heights of the sec- 
ondary maximum on one side 
of the spectrum. 
The intermittent disappear- 
ance of several vertical lines 
indicated that the magnetron 
is misfiring, has “shifted 
modes” or was arcing. 
For heavily loaded magne- 
trons (closely coupled) and fo: 
a very low magnetron current 
the spectrum is changed into 
a noise distribution. 
The frequency shift and fre- 
quency stability may be ob- 
served on the spectrum ana- 
lyzer and may be useful fo 
observing the frequency sta- 
bility of a magnetron. 
(e) Amplitude jitter and 
delay jitter. 


(b) 


(d) 


puls: 


asounnrisitic of various factors governing stability of a magnetron 
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The ideal spectrum form from a 
ectangular pulse is given by the 
urve of Fig. 9, where F, is the car- 
er frequency and all frequencies 
re present in amplitude as shown by 
he envelope. When a stable carrier 
requency is pulsed at uniform in- 
ervals and in precise phase relation, 
nly harmonics of the repetition 
requency are present under the 
nvelope, but in radar practice this 
ondition is not sufficiently stable 
ind produce amplitude jitters and 
julse delay jitters. 

The limits of these jitters on spec- 
rum display must be determined 
ind evaluated for every kind of mag- 
etron and type of radar. 


Temperature Factor (t°’): The 
magnetron operating frequency f, 
an produce shifts by temperature 
variations of the resonance block of 
a magnetron, especially when the 
luty cycle of pulses changes. Since 
the resonator system is generally 
‘onstructed of copper, it expands or 
ontracts uniformly with t’. The shift 
f frequency is roughly proportional 
to the change in t’, in a 3 cm magne- 
tron. For example, a change of 50°C 
in the temperature of the copper re- 
sults in a frequency shift of about 
9 mc. Consequently, to increase the 
stability of frequency of a magnetron, 
it is necessary to install around the 
magnetron a special thermostating 
room (of non-magnetic material) and 
to measure the temperature instabil- 
ty factor by conventional thermal 
measuring apparatus. Control of 
temperature within 5°C is normally 
adequate. 


Stability Factors 

ind Recording Systems 
All these factors of magnetron’s 

stability, which have been measured 

by means of a magnetron stability 
tester, may be summarized in one 

general diagram, as shown in Fig. 11, 

which gives a full picture of investi- 

gation of magnetron stability. 

These factors may be tested by the 
lifferent methods of recording sys- 
tems, such as photographic or writ- 
ng recording, which permits com- 
aring of these constants simulta- 
1eously or periodically all together 
rr separately by recording diagram 
1” curves. 

The magnetron may be tested in 
hree phases: 

1. Stability magnetron for input 

and output constant conditions. 

2. Stability magnetron for input 

constant condition, and output 

variable conditions. 

3. Stability magnetron for variable 
input conditions (tests of dif- 
ferent radar sets) and output 
constant conditions. 
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newest aids to 


AUTOMATION! 


Here are three unusual “helping hands” which will 
enable you to reduce many of your present production 
and control operations to push-button simplicity. Be- 
cause of their versatility, they will fire your imagina- 
tion—suggest challenging new ways to manufacture 
better products faster, at lower cost. 


Clippard Miniature Pneumatic Cylinders, for 
example, are so small they can be jig mounted 
On %e” centers, making them ideal for activating 
electrical contacts, valves or small work holding 
or feeding fixtures. In test operations (see jig illus- 
tration at right) they actually give an operator extra 
hands to work with thru use of a foot pedal air valve. 


If your manufacturing process involves the test- 
ing, sorting, grading or.matching of resistors, the 
Clippard P. R. 5 Automatic Resistance Comparator 
will pay for itself very quickly, permitting you to 
compare unknown resistors with a standard resistor 
simply by touching them across two terminals. Work 
can be handled either by unskilled operator or auto- 
matic production set-up. 


The Clippard P. C. 4 Automatic Capacitance Com- 
parator is a companion instrument permitting you 
to accurately check, grade, sort or match up to 
8000 condensers of any type (10 mmfd to 1000 mfd) 
in one day. Either unskilled labor or automatic 
set-ups can be used. 


Write for catalogue sheets describing these ver- 
satile new “helping hands” to automation, and lit- 
erature showing how others are using them to pro- 
duce higher quality products at lower cost, today! 


Ciippard 


INSTRUMENT LABORATORY, INC. 


- 7390 Colerain Road, Cincinnati 24, Ohio 


Clippard MINIATURE PNEUMATIC 
CYLINDERS (No. MAC 38), are 
shown above ina typical test jig 
set-up activating electrical con- 
tacts. Size of cylinders overall is 
26" X %e" dia., stroke " maxi- 
mum, spring return piston. Op- 
erates on as little as 12 pounds 
air pressure. 


P. R. 5 AUTOMATIC RESISTANCE 
COMPARATOR permits unskilled 
operator or automatic set-up to 
test, grade, sort or match as 
many resistors a minute as can 
be touched across two front 
terminals. Range 100 ohms to 
100 megohms. Three scales of 
deviation from your standard: 
—5% to +5%, —25% to +30% 
or —50% to +100%. 


P. C. 4 AUTOMATIC CAPACITANCE 
COMPARATOR grades, sorts, 
checks or matches all types of 
condensers (10 mmfd to 1000 
mfd) at production speeds with 
laboratory accuracy. Requires 
no accessories other than the 
standard capacitor against 
which unknowns are to be com- 
pared. 


MANUFACTURERS OF R.F. COILS AND ELECTRONIC EQUIPMENT 


Che 


WAVEGUIDE 


— House 


Under our roof are all facil- 
ities needed for high quality 
production of microwave 
components, supervised by 
a top-flight engineering 
staff—quality is controlled 
every step of the way— 


For components from 
mixer-duplexer combina- 
tions to low-cost, high 
quality link waveguides, 
consult us! 


Look us up at 
I.R.E. Convention 
Kingsbridge Armory, 
N.Y.C. 

Booth: 723 Airborne Ave. 


Brochure on request 


HON 


IS 


TRADE MARK 


INSTRUMENT CORP. 
52 West Houston Street 


New York 12, N. Y. 


168 


Transistor Guide 
Available 

The 1954 “Guide to Transistor Lit- 
erature” has been published by the 
Presentations Section, Engineering 
Div., Glenn L. Martin Co., Baltimore 
3, Md. A limited supply is available 
for free distribution to interested en- 
gineers. This excellent bibliography 
covers well over 400 papers. The 
compilation includes 747 published 
references, broken down into theory, 
characteristics, circuits, types, appli- 
cations, production & testing, and 
general information. 


Powerful Search Radar 
Being Built 

General Electric is producing a 
powerful airborne search radar, de- 
veloped under a multi-million dollar 
contract with the Navy’s Bureau of 
Aeronautics. According to GE, it is 
twice as powerful as any previous 


Bubble-like radomes atop and below aircraft 
fuselage house antennas of powerful radar 
airborne search unit. The radar is 
being installed in a number of Navy 
and Air Force aircraft, including 
new flying radar stations built by 
Lockheed to carry six tons of elec- 
tronic equipment. The GE radar and 
indicator system, which uses printed 
circuits, weighs about two tons. 


Color Transcriptions 
Report Issued 

A technical report on “Color 
Transcriptions” for TV has been 
made available by NTSC Panel 
11-A, under the chairmanship of Dr. 
Alfred N. Goldsmith. It points out 
that color film records of live pro- 
grams and color release prints for TV 
can be produced and satisfactorily 
transmitted by available materials. 
Copies may be obtained from NTSC 
Chairman W. R. G. Baker, General 
Electric Co., Electronics Park, Sy- 
racuse 1, N.Y. 


Connector Clinic 

In conjunction with its participa- 
tion in the IRE Show, Elco Corp. will 
hold daily Connector Clinics at New 
York’s Lexington Hotel, March 22- 
25, from 2 to 5 P.M., for the benefit 
of visiting engineers. 
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“old fashioned” 


re QS 


A modern 


dynamic 


at an 


price 


TURNER 


This is a modern dynamic micro- 
phone all right .. . with Alnico V 
Magnets and moving coils for maxi- 
mum sensitivity to voice and music. 
Wide response range and outstand- 
ing sound characteristics make it 
ideal for tape recorder, PA, or 
commercial broadcasting use. Its 
design is certainly modern, too... 
trim, handsome, functional. 


And about that price. We call it 
“old-fashioned” because it’s so much 
lower than you would expect to 
pay in these expensive days. 
Only $35.00 list. 


Frequency response, 70 to 10,000 
cps; output level, -58 db; 20 ft. 
removable grey plastic cable set; 
standard 5¢°'-27 coupler; 

high impedance wired single ended 
(single conductor shielded cable); 
50, 200, or 500 ohms wired for 
balanced line (two conductor 
shielded cable). About 81/2” high. 


ADA 95D. List Price_______ $35.00 
ADAS 95D. List Price 
with slide switch__--.__-_ $38.50 


y 923 17th St., N.E., 
Cedar Rapids, lowa 
CANADA: Canadian Marconi Co., 
Toronto, Ont. and Branches 
EXPORT: Ad. Auriema, Inc. 
89 Broad Street, New York 4, N. Y. 
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TV Set Survey 

One of the most extensive nation- 
vide county-by-county surveys of 
['V set ownership has been con- 
jucted by A. C. Nielsen Co. under 
ommission of the CBS-TV netwerk. 
Among the many interesting statisti- 
‘al results of the CBS survey is the 
fact that 1,774,690 of the 27,506,500 
amilies owning TV sets are equipped 
to receive UHF, as of Nov. 1, 1953. 


Semi-Portable 
Television Set 

Crosley is concentrating its pro- 
juction effort on a new TV receiver 
lesign which utilizes a_ vertically 
nounted chassis through which the 


New compact TV receiver emplcys vertically 
mounted chassis through which tube projects 


picture tube neck passes. The com- 
pact set, priced at $139.95, includes a 
17-in. picture tube, 13 tubes and one 
rectifier. Control knobs are on the 
side. Weight is only 53 lbs., and the 
verall size is 14-'x19x21-5/16 in. 


$1 UHF Station 
Closes Down 

Station KCTY, Kansas City, Mo., 
which was purchased by DuMont 
from the Empire Coil Co. at the end 
if 1953 for $1, has closed down. The 
‘thannel 25 station was obtained by 
DuMont to study the feasibility of 
broadcasting UHF in that city, al- 
ready dominated by three VHF sta- 
tions. 

Because of conditions existing in 
that particular area, including 
iewers’ reluctance to use outdoor 
intennas, it was concluded that op- 
‘ration is not economically feasible. 


Versatile Computer 
Announced by Bendix 

A high-speed, moderately priced 
ligital differential analyzer has been 
innounced by the Bendix Computer 
Div. of Bendix Aviation Corp., 5630 
Arbor Vitae St., Los Angeles 45, 
Calif. 

The computer, characterized by 
simplicity of operation and mathe- 
matical versatility, utlizies the deci- 
mal numbering system in program- 
ming and calculating. It has the 
capacity of 60 integrators. 


ENGINEERS 


AND 


Pry Y orG.ice lo 


Latest developments in your fields 


will be presented at the 


NATIONAL CONVENTION AND 
RADIO ENGINEERING SHOW 
New York City, March 22+23+24+25 


HEADQUARTERS, WALDORF-ASTORIA HOTEL 
EXHIBITS, KINGSBRIDGE ARMORY 
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GROUND and AIRBORNE RADAR 
FIRE CONTROL SYSTEMS 
GUIDED MISSILE SYSTEMS 


AIRBORNE DIGITAL 
COMPUTERS 

ELECTRONIC BUSINESS 
SYSTEMS 
MINIATURIZATION and 
ADVANCED PACKAGING 
COMMUNICATION SYSTEMS 
MICROWAVE FERRITE 
DEVICES 

ANTENNAS and RADOMES 
INDICATOR and 
MICROWAVE TUBES 
SEMICONDUCTOR DEVICES 


You are cordially 
invited to visit 

the Hughes exhibits, 
Kingsbridge Armory. 


Hughes research, development 
and manufacturing in 

the field of advanced 
electronics have led to 
significant achievements for 
the military, as well as 

for commercial applications. 


HUGHES 


RESEARCH AND 
DEVELOPMENT LABORATORIES 


| 
| 
l 
| 
| 
| 
| 
| 
Culver City ! 
Los Angeles County, California 

| 

| 


No. 1040 VACUUM 
TUBE VOLTMETER. 
Self contained — A.C. 
operated. High imped- 
ance — wide frequency. 
For use at audio and 
supersonic frequencies. 


No. 1010A COMPAR- 
ISON BRIDGE. ‘Self 
contained — A.C. op- 
erated. Ideal for labo- 
ratory and production 
testing of resistors, 
condensers and induc- 
tors. 


No. 1020B MEGOHM- 
METER DIRECT 
READING. Self con- 


tained—A C. operated. 
Electronically regulated 
supply, | megohm to 
2 million megohms. 


No. 1060 VACUUM 
TUBE VOLTMETER. A 
50 megohm input im- 
pedance wide frequen- 
cy range V.M. for use 
at audio and super- 
sonic frequencies. 


No. 1030 LOW FRE- 
UENCY ‘"'O"’ INDI- 
ATOR. DIRECT 

READING. Measures 

"OQ" factor of coils, 

also inductances, dis- 

tributed capacity, im- 

pedances and dielectric 

loss. 


No. 110A _ INCRE- 
MENTAL INDUC- 
TANCE BRIDGE. For 
accurate testing of 
communication and tel- 
evision components un- 
der load conditions 


TRANSFORME 


RS & FILTERS 


TOROIDAL INDUC- 
TORS. 60 CPS to | 
MC. Also miniature in- 
ductors from 1000 CPS 
to 100 KC. 


MILITARY PULSE 
TRANSFORMERS. Con- 
structed to MIL - T - 
27 specifications. De- 
signed for optimum 
pulse performance. 


MINIATURE AUDIO. 
Hermetically sealed — 
constructed in accord- 
ance with MIL - T - 27 
specifications. 


HERMETICALLY 
SEALED COMPO- 
NENTS. Constructed in 
accordance with MIL - 
T - 27 specifications. 


aay 


PRECISION FILTERS. 
10 CPS to | MC. 


HIGH FIDELITY. '/. DB 
20 CPS to 30 KC. 


a> 


COMPLETE CATALOG ON REQUEST 


FREED TRANSFORMER C0., INC. 


1726 Weirfield St. 
Brooklyn (Ridgewood) 27, N. Y. j 
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ACF Establishes | 
Electronic Division 

Charles J. Hardy, Jr., president of | 
American Car and Foundry Com- | 
pany, has announced the establish- | 
ment of a new company division to 
be known as ACF Electronics Co. | 
The new division will specialize in | 
engineering development and man- | 


|ufacturing in the field of electronics. | 


J. Gilman Reid, Jr., recently re- 
signed director of the Electronics | 
Div. of the National Bureau of | 
Standards, heads the new company | 
which has established quarters in| 


Alexandria, Va. 
Cable Power Rating 


'Increased by 80% 


The power handling capacity of 
Styroflex coaxial cable has been | 
80% by filling the helix | 
space with helium, which has sev- | 
eral times the conductivity of air, as | 
well as greater mobility. It is being | 
offered to the Canadian market by | 
the manufacturers, Felten & Guil- | 
leaume. 


raised 


Human Engineering 


| handles, pedals, etc. 


Course Offered 

A five-day course dealing with the | 
design of equipment, products, and 
work stations with emphasis on hu- 
man limitations and capacities is 
again being offered by Dunlap and | 
Associates during the week of May 
10, 1954, in Stamford, Conn. This | 
year’s new institute incorporates not 
only the suggestions of last year’s 
participants, but also the most re- 
cent experience of our human engi- 
neering specialists. Specific subject | 
matter includes: 


Allocation of jobs to men and equip- 
ment 

Control of lighting, air noise, vibration | 

Design of instruments, warning devices, | 


Seating, panel design, other work- | 
place aspects 


Enrollment will be limited. Lec- | 


| ture-discussions will be conducted | 
for approximately 16 people and| 


laboratory sections for approxi- | 
mately four. Enrollment deadline is | 
April 15, 1954. Tuition of $30.00 cov- | 


| ers texts, materials and two evening 


activities. For further information | 
contact: Dr. Bernard J. Covner, Di- | 
rector, Human Engineering Insti- 
tute, 429 Atlantic St., Stamford, 
Conn. Phone: Stamford 48-9271. 


Recording Standard 
Approved by RIAA 

A standard recording and repro- 
ducing characteristic has been rec- 
ommended by the Engineering Com- 
mittee of the Record Industry As- 
sociation of America (RIAA). The 
record equalization curve is identical 
to that recently adopted by NARTB. 


Want to give your ‘54 
electronic equipment 


greater utility at 
lower cost? 


HERE ARE TECHNIQUES 
TO SIMPLIFY YOUR JOB 


To solve problems of hi-volt- 
age and corona suppression 


To help you get on a commercial basis, 
new Alden techniques offer compact con- 
nectors that cost only pennies yet actually 
solve the problems of high voltage and 
corona suppression beter than the bulky, 
expensive connectors heretofore available. 
Ask about: A) New Alden 20-pin Picture 
Tube Connector; B) New Alden Hi-Volt- 
age Disconnects; C) New Alden Hi- 
Voltage Tube Cap; D) New Alden Hi- 
Tension Disconnect—all using brand new 
molding technique providing sealed con- 
tacts and long leakage path in ultra- 
compact economy units. 


To adapt present equipment 
to Plug-in Construction 


Your “Black Box” units mounted in con- 
ventional ways can quickly be changed 
over to plug-ins using Alden’s simple 
Adapter Kits. Ask about: 1) new Alden 
Back Connectors which unify all in-out 
connections into an orderly row that makes 
and breaks as the equipment plugs in or 
out, yet is beautifully accessible, spread out 
and color coded for easy tracing and 
servicing. 2) Alden Quick-Locking and 
Fastening Devices to pilot, draw in and 
eject your plug-in equipment with a turn 
of the wrist. 


To design from the ground up 
with 100% Plug-in Unit 
Advantages 


It’s beautifully easy, with Alden’s complete 
range of backbone, nerve and sensing 
elements, to build any equipment on uni- 
tized principles so trouble can be spotted 
instantly, and 30-second plug-in replace- 
ments permit operation to be restored on 
the spot by user’s own personnel. Ask 
about the Alden Plug-in Packages and 
Basic Chasses for packages, Sensing Devices 
for tell-tales, and Back Connectors for 
making all circuitry clearly traceable units 
with dynamic color coding so simple it 
reads like a book. 


To put circuitry in low-cost, 
compact vertical planes 


You may dream about new wrap-arounds 
and printed circuitry, but if you're really 
trying to save space and cut production 
costs NOW, you can put your Circuitry in 
compact, vertical planes that can be in the 
low-cost or expendable class. Alden makes 
it possible with complete range of stock 
items for circuitry layout: Pre-punched 
Terminal Boards that take any layout of 
unique Ratchet-Slot Terminals requiring 
no pliering or wrap-around, and Card- 
Mounting Tube Sockets so that complete 
circuitry can be put on one board. 


Send for complete story—get ‘‘What’s New 
at Alden’s’—make it a point to visit Alden 
Display at the IRE Show, Booths 185-7, 


ri)! Htoen Prooucts Co. 
NG! fy 
3123 N. Main $t., Brockton 64, Mass. 
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LEADING MANUFACTURERS 


are using space in this issue to acquaint you 
with their products. Perhaps you want 
more information on some of them—on one or 
two, or possibly a score. You can cover all of 
your needs with the cards below. They are 
convenient and postfree. 


Abrasive production unitse—S, 8. White Dental Mfg. Co. 
Alarms, carrier interruption—Rust Industrial Co., Inc. 
Amplifiers, remote—General Electric Co. 

Audio generators, two-signal—General Radio Co. 

So aids; cylinders; comparators—Clippard Instrument 
Lab., Inc. 


Cable clips, nylon—Weckesser Co. 
Cable, coaxial, for UHF-TV—Phelps Dodge Copper Products Corp. 


Capacitors, 
Capacitors, mica molded—Arco Electronics Inc. 


Capacitors for printed circuits—P. R. Mallory & Co., Inc. 
Capacitors, steatite-cased tubular—Cornell-Dubilier Electric Corp. 
Capacitors, variable vacuum —Eitel-McCullough, Inc. 

Catalog, electronic equipment—United Catalog Pub., Inc. 
‘Ceramics, extruded—American Lava Corp. 

Coaxial transmission lines—Prodelin Inc. 

Coils, deflection, for color TV—Raypar Inc. 

Coils & transformers, i-f & r-f—I-T-E Circuit Breaker Co. 

Coils & yokes for color TV—Videocraft Mfg. Co. 


‘(Connectors for printed circuits —Harvey Hubbell, Inc. 

Connectors, printed cireuit & miniature—DeJur-Amsco Corp. 
Contact, assemblies, screw ic-king—U. S. Components, Inc. 
Controls, aircraft navigation equipment—Kollsman Instr. Corp. 
Controls, automatic—Ford Instrument Co. 


Your company 
Address Pee aOR 


Seeeteoeeeeeewee eee seeeseeer eee eeeeeeeeee 
eeere eee eee eee eee eee eee eee eeeeeeee 


Your name .... 


Your title 
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DUIRY CARD wor good after May 1, 1954 


CALDWELL-CLEMENTS, INC., 480 Lexington Avenue, New York 17 


Do you want more information ancut PRODUCTS 


g et lib 


@ 
£& 


advertised in 


TELE-TECH 


ELECTRONIC INDUSTRIES 

Use the convenient. postage- 
free card below to get informa- 
tion quickly about products 
listed here—all advertised in 
this issue 


Engineering personnel—F T tion Labs. 
Engineering personnel—Hughes Res. & Development Labs. 


Film cameras & sound equipment—Berndt-Bach, Inc. 
Filters, radio noise—Potter Co. 

Filters, rejection network— White Instrument Labs. 
Focus unit, ferrite magnet—Heppner Mfg. Co. 


Generator, studio TV sync—Radio Corp. of America. 
Generators, UHF-TV sweep, FM—New London Instrument Co. 
Glass tubing and cane—Demuth Glass Works, Inc. 

Hardware; accessories—Federal Screw Products Inc. 

Indexing turntables—Eisler Engineering Co., Inc. 

Insulators for color TV tubes—Anchor Industrial Co., Inc. 
eee frequency standard—Gertach Products, Inc. 


Iron powders, carbonyl—Antara Chemicals Div., General Aniline 


& Film Corp. 
Klystron tubes, refiex—Bendix Aviation Corp., Red Bank Div. 
Lacing tape, nylon—Gudebrod Bros. Silk Co., Inc. 


Microphone stands—Atlas Sound Corp. 
Microwave assemblies; radar—N.R.K. Mfg. & Engineering Co. 


SEEEEREESE 
7 
| 
iu 


Microwave precision instruments—Waveline Inc. 


pod Microwave relays—Philco Corp. 

868 Microwave signal generators—Polarad Electronics Corp. 
868A Modular electronic systems—Audio Products Corp. 

869 Nameplates, metal adhesive—North Shore Nameplate Co. 


Listings continued on next page bP} 


Use these postage-free cards to get further Information 


Write in boxes the code numbers of products for which 
you want information. See list above and on next page. 
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CALDWELL-CLEMENTS, INC., 480 Lexington Avenue, New York 17 


QUIRY CARD wer good after Moy 1, 1954 


PRODUCT INFORMATION? 


If that is what you need, use the cards 
below to get it quickly, through .... 


Listings continued from preceding page 


870 Oscilloscopes for TV—Tektronix, Inc. 

870A Packaging, shock-proof—Cargo Packers Inc. 

871 Phasemeters, © to 360 degrees—Technology Instrument Corp. 
872 Photo equipment; lenses—Burke & James, Inc. 

873 Plastic sheets, rods & tubes—Synthane Corp. 

874 Pliers for wire & printed circuite—Mathias Klein & Sons 


875 Plugs & sockets, shielded—Howard B. Jones Div. Cinch Mfg. Corp. 


876 Potentiometers precision—Helipot Corp. 

877 +Potentiometers, precision—Vectron, Inc. 

878 Potentiometers, precision—Fairchild Camera & Instrument Corp. 

879 Power plants, motor-g t U. 8. Motors Corp. 

88¢ Power plants, standby electric—D. W. Onan & Sons Inc. 

880A Printed circuite—Electralab Inc. 

881 Printed circuite—Insulated Circuits Inc. 

882 Printed circuits, volume controls for—Chicago Tel. Supply Corp. 

533 =Kadio engineering shoew—lnstitute of Radio Engineers 

884 Rectifiers, selenium—lnternational Rectifier Corp. 

885 «Rectifiers, selenium—Sarkes Tarzian Inc. 

886 Regulators; color TV voltage; resistors—Victoreen Instrument Co. 

887 Relay manual service—Sigma Instruments, Inc. 

888 Relays for remote controls—Sigma Instruments, Inc. 

889 Relays, thermo delay; ballast regulaters—Amperite Co. Inc, 

890 Relays. time delay—Thomas A. Edison Inc. 

891 Relays, vibration resistant—Hart Mfg. Co. 

892 Resistors, boro-carbon—Sprague Electrie Co. 

893 Resistors, encapsulated wirewound—Daven Co. 

894 Resistors, high-temperature 4im—Corning Glass Works 

895 Resistors, miniature power—Dale Products, Inc. 

896 Resistors, molded—S. 8S. White Dental Mfg. Co. 

896A Resistors, subminiature—Resistance Products Co. 

897 Resisters, variable carbon & wire—P. R. Mallory & Co., Inc. 

898 Resistors, wirewound; rheostate—Tru-Ohm Products Div., Model 
Engrg. & Mfg. Co. 


899 Scanners, TV film and slide—Allen B. DuMont Labs., Inc. 
900 Screen rooms, prefabricated—Erik A. Lindgren & Assoc. 

901 Sealed terminals & Lead-ins—Stupakoff Ceramic & Mfg. Co. 
902 Seals, compression type—L. L. Constantin & Co. 

902A Seals, vacuum compression—Hermetic Seal Products Co. 
903 Shafts, remote control flexible—S. 8. White Dental Mfg. Co. 
903A Slides, electronic equipment—Grant Pulley & Hardware Corp. 
903B Sockets, miniature tube—Methode Mfg. Corp. 

903C Seckets, UHF & printed circuit; plug-ine—Hugh H. Eby Inc. 
904 Sockets, vacuum tube—E. F. Johnson Co. 

905 Solder, flux core—Kester Solder Co. 

906 Solder, rosin-filled, preforms—Alpha Metals, Inc. 

907 Spectrum analyzers—G & M Equipment Co., Inc. 

908 Stamps, vinylite inspection—Krengel Mfg. Co., Inc. 

909 Switches, crossbar—James Cunningham, Son & Co., Inc. 
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MAIL CARD NOT GOOD AFTER 
TODAY MAY 1, 1954 
FIRST CLASS 


PERMIT No. 22273 
(Sec. 34.9, P.L.&R.) 


NEW YORK, N.Y. 


BUSINESS REPLY CARD 


NO POSTAGE STAMP NECESSARY IF MAILED IN UNITED STATES 


POSTAGE WILL BE PAID BY 
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480 LEXINGTON AVENUE 
NEW YORK 17, N. Y. 


Caldwell-Clements, Inc. 


TELE-TECH 


914 ‘ferminal strips & board—Cinch Mfg. Corp. 

916 ‘Lest instruments; transformers—Freed Transformer Co., Inc. 
915A Testers, high potential—Peschel Electronics, Inc. 

916 Toroidal decades; filters—Burnell & Co. j 
917 ‘Toeroids, molded—Communication Accessories Co. 

918 ‘Sowers, antenna—Biaw-Knox Co. 

919 Transformers—Triad Transformer Corp. 

920 Transformers; chokes; reacters—Thermador Electrical Mfg. Co. 
921 Transformers, custom built—Airdesign, Inc. 

921A Transformers; reactors—Langevin Mfg. Corp. 

921B Transistors, audio, sealed—Radio Receptor Co., Inc. 

922 Transisters, junction power—Transistor Products, Inc. 

923 Transformers, toroids—Kenyon Transforme: Co., Inc. 4 
924 Transistors, sealed junction—Texas Instruments Inc. 

925 Transmission lead, 300-ohm tubular—Phalo Plastics Corp. 
925A Transmitter, 250-watt paging—Gates Radio Co. 

926 Tube inventory control—General Electric Co. 

927 Tubes, color TV pictare—CBS-Hytron 

928 Tubes, color TV receiving—General Electria Co. 

929 Tubes, electron—Allied Radio Corp. 

930 Tubes, electrostatic TV pictuare—Westinghouse Electric Corp. 
931 Tubes, paper & impregnated—Precision Paper Tube Co. 

932 Tubes, paper & impregnated—Stone Paper Tube Co. 

933 Tubes, picture & receiving—Tung-Sol Electric Inc. 

934 Tubes, power triede—Federal Telephone & )Radio Co. 


ee ee aa 


937 Tubes, UHF-TV klystron—LZitel-MoCullough, Inc. 


939 TV camera chains & transmitters—General Precision Lab. Inc. 
940 TV camera cranes, mobile—Houston Fearless Corp. 


941 TV, color tubes & components—Radio Corp. of America 
941B TV, color instruamentation—Telechrome Inc. 


941C TV, color test & broadcast equipment—Tel-Instrument Co. Inc. 
942 TV projection equipment—Gray Research & Dev. Co., Inc. 

943° TV transmitters—Federal Telecommunication Labs. 

943A Vacuum equipment for color TV—Optical Film Engrg. Co. 

944 Waveguide; microwave components—Premier Instrument Corp. 
945 Winding machines, toroidal—Rex Rheostat Co. 

946 Wire & Cable, teflon insulated—Tensolite Insulated Wire Co., Inc. 
947 Wire; coils; sound powered phones—Wheeler Insulated Wire Co. 
948 Wire stripping machines—Artos Engineering Co. 
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» PERSONAL 


Richard D. Schotter was recently 


ade vice-president of Phen-O-Tron, 
c. New Rochelle, N. Y. Jack Bayha, 
iorily associated with Emerson Radio 
‘honograph Corp. in the capacity of 


nior engineer, was named chief engi- 
er of the company’s new printed cir- 


it plant. 
Harold J. Adler has become vice- 3 | ED « 


resident in charge of engineering of e 
.e Edwin I. Guthman & Co., Inc., of i 
hicago, Ill. Mr. Adler will coordinate BUILT RIGHT 


Tel Instruments 


A COMPLETE NTSC COLOR 
EQUIPMENT PACKAGE FOR LESS 
THAN $15,000! 


Consists of the following: 


sini & i Type 2600 Color Sync and Waveform 
Generator. 


the diverse engineering activities of the 


company For the past four years, Mr. Type 2610 Matrixer and Encoder. 

Adler has been director of engineering 

for Hallicrafters Co., Chicago, III. ; Type 2303 Color Monoscope. 
Harold Higinbotham has retired from Type 2120-A Color Transmitter. 

ictive service as technical director of ee e 

Acheson Colloids Ltd., London, Eng., Type 2700 Equalizing Filter. 

init of Acheson Industries, Inc., New ie . H 

York. He will remain on the board of Type 2401 Color Picture Monitor. 


lirectors, however. He became techni- 


al director of E. G. Acheson Ltd., as ° ° 

the company was then called, in 1935. Above equipment includes all power supplies 
Lawrence R. Thielen has become a which are of basically new design. 

nember of the New York district of- ; 

fice stall of Ameex Corp, Redwood Tel-Insfrument the world's leading manufacturer of 
‘ity, Calif. The New York City office TV Production and Laboratory Test Equipment, now 
df Ampex in the Chrysler Bldg. serves makes available to the TV industry the first complete 

New England, New York, New Jersey, NTSC COLOR package based on completely new and 


ind Pennsylvania. 


. i ircuitry. This equipment is not to be confused 
Franklin L. Eger has been made integrated ee a 


; ; i ilable which is essentially a mod- 
enior field investigator of the technical ba —— oe Nt — b os > ‘bl k sae white 
urvey staff of Designers for Industry, ification or adaptation of obsolete blac 
ne., Cleveland, Ohio. Dante J. Domizi equipment 
= the company as senior project This new approach enables ZelInsirurmentf to realize 
igineer, electronics engineering. Philip radical economies in manufacture, and still maintain the 


N. Bredesen was promoted to assistant : 
: ra ; oe = < . . r ’ 
roject manager, electronics: Guilbert highest degree of electrical and mechanical standards 


M. Hunt to industrial designer, me- We welcome the opportunity to further acquaint you with 
nanical; Alfred L. Lea to project engi- complete details concerning our NTSC color package. 
eer, mechanical; Roger L. Chaloupka 

nd James V. Westberg to project de- Visit us at Booth 256-258 Radio Engineering Show 


igners, mechanical; and Hiram G. 
silbert, Edward Holasek, Edward F. 
Mazur, and George J. Prusha to project 
lesigners, electronics. Andrew M. Filak. 
as transferred to the sales department, 
nd will cover Ohio, Michigan, Indiana, 
nd Kentucky. 


Manufacturers of a Complete Line of TV Test Equipment 


) TIC Tel Instrument Co Ine 


728 GARDEN STREET ® CARLSTADT, N. J. 
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; tinu 
ned for comu™ 
Desig 1S 


, signal transm odelin Series 
highest oe anywhere si nn without 
lowest VS cut at any point in its extremely 


\etely 
goth and comp 
s are electrically seid installation time by 


upling ie 
prodelin poe oechanical ssembly cute y experienced installers.) 


a 
ait tight. SIP: ctual field installatio 


Product Development Company manufactures parabolic antennas, 
omni-directional and bi-directional arrays, corner reflectors, coaxial 
cable and associated system components for various types of 
commercial and military service. Investigate Prodelin ‘‘Job- 
Packaging” today! 


The World's Finest Transmission Lines 


Ike 


and Service Organization for PRODUCT DEVELOPMENT COMPANY, INC. 
LuManufacturers of Antennas, Transmission Lines and Associated System Facilifias 


307 Bergen Avenue 
Kearny, New Jersey 
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be PERSONAL 


(Continued from page 173) 


William C. Jenner has joined the 
engineering staff of Reliance Electric 
and Engineering Co., Cleveland, Ohio, 


and will be responsible for the de- : 
velopment and application of electrical 
insulating materials. March 1943 to 


January 1946, he was a lieutenant com- 
mander, USNR. 

Bron Kutny has joined Channel Mas- 
ter Corp., Ellenville, N.Y. as field engi- 
neer. Mr. Kutny was formerly educa- 
tional director of Emerson Radio and 
Phonograph Co. 


Martin V. Kiebert, 


Jr., formerly 
|director of the special 


products re- 


|search department of Bendix Aviation, y 
|has been appointed chief engineer of 


Martin V. Kiebert, Jr. 


the tuner division of P. R. Mallory & 
|Co., Inc., Indianapolis, Ind. Mr. Kiebert 
| will be in charge of all research, de- 
| velopment, and design for the division 

Harris O. Wood, who has been in 
|charge of Philco Corp., Philadelphia, 
|Pa. TV receiver design, was recently 
|made chief engineer of the television 
| division. Wilson P. Boothroyd, who has 
| been in charge of Philco’s engineerin; 
|development laboratory for the past 
|four years, was appointed chief engi- 
|neer of the advance development labo- 
| ratory. 
| Albert Lederman was recently mad: 
| engineering specialist in a new mecha- 
nized circuits department of the parts 
| division of Sylvania Electric Products 
|Inc., New York, N.Y. As section head 
| of the new department, Mr. Lederman 
i make his headquarters at 43-20 
| 34th St., Long Island City, N.Y. Witl 
| Sylvania since 1946, Mr. Lederman was 
(a technical representative in Washing- 
| ton, D.C. prior to his present assign- 
| ment. 

Charles W. Baechler, Jr., until re- 
cently chief engineer of Lucian Labo- 
ratories and formerly chief engineer of 
Raymond Rosen Engineering Products, 
Inc., has joined the engineering staff 
of the Applied Science Corporation of 
Princeton, Princeton, N.J. 
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J. P. Smith, Jr., formerly chief engi- 


neer of the Daven Co., Newark, N.J. 
has been promoted to director of engi- 
neering. Walter Voelker, who was ap- 


4 
J. P. Smith, Jr. 
ointed chief engineer of the company, 
vas formerly with Day & Zimmerman, 
Inc., Leeds & Northrup, and Bell Tele- 
‘hone Laboratories. 
I. F. Matthysse, formerly chief de- 
sign engineer for Burndy Engineering 
Co., Inc., Norwalk, Conn., was recently 
promoted to assistant chief engineer, 
ind Dr. W. F. Bonwitt, formerly chief 
planning engineer was made chief ad- 
ministrative engineer. Mr. Matthysse 
has been a member of the Burndy en- 
gineering department for 25 years. Dr. 
Bonwitt, who has been largely con- 
erned with the firm’s testing, research, 
nd quality control programs, joined 
Burndy in 1938. 


Reeves Develops 
Lifetime Magnetic Tape 


Reeves Soundcraft Corp. has de- 
eloped a magnetic recording tape 
which it “unconditionally guarantees 
will never break or curl when used 
under normal conditions of recording 
ind playback.” It will be marketed 
inder the trademark name, “Life- 
time” Tape. 
“Neither recording machines nor 
rdinary handling will ever break 
it,” said Frank B. Rogers, Jr.. Reeves 
‘ice-president and general manager. 
The new tape owes its permanent 
jualities, Mr. Rogers said, to Sound- 
‘raft’s newly developed magnetic 
xide coating and to its base of Du- 
Pont “Mylar” polyester film, neither 
f which contains a plasticizer. He 
said it is a third as strong as ma- 
hine steel, and offered the follow- 
ng comparison with standard cellu- 
ose acetate base tape: Its break 
trength is two-and-a-half times 
sreater; Its break elongation is four 
times greater; Its impact strength is 
wenty times as great; Its tear 
trength is five times as great: Its 
lex life at 75 degrees Fahrenheit is 
00 times as great. 
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Sompthing Special a 
ROTARY 
SWITCHES 


* Single deck, single pole, 
36 or 60 positions 


* Easily Ganged’ 

* Large Current Capacity 

* Non-Shorting with Detent 
* Isolated Shaft 

* Four Point Mounting 


Here’s the answer to complicated range or Cir- 
cuit switching problems in high quality test 
equipment or experimental apparatus. 

A number of these single deck switches may be 
ganged to provide additional poles. Both switches 
have a special detent which also provides the 
non-shorting action. The rotor arm is actually 
lifted as it moves from one contact to the next. 
This Shallcross design provides more usable 
contacts in less space than conventional non- 
shorting switches. Write for prices and drawings. 
Shallcross Manufacturing Co., 518 Pusey Ave., 
Collingdale, Penna. 


SPECIFICATIONS 


Types 10061-S (60 pos.) and 10054-S (36 pos.) 
Shaft Extension: 1" beyond spacers 

Size: 4%" sq. x 1”a" d. 

Insulation: Phenolic. Isolated shaft. 

Avge. Contact Resistance: 0.006 ohms max. 


Type *10061-S #10054-S 
Voltage Breakdown: 1500 v. 2500 v. 
Current Capacities 
Carrying— 30 amps. 40 amps 
Breaking — 2 amps. at 3 amps. at 
110 v. a-c 110 v. a-c 


Visit our Booths at the I.R.E. Show—559-561 Components Ave. 
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You can’t fix ‘em 
if you can’t get at ‘em! 


eet | , 

| You have to open wide to get at 
; defective components for 
maintenance or repair. When failure 
1 

! L occurs in key electronic components 
: you want to gain access fast. Fast access is easy 
when the accessibility is built into the equipment. 
| Grant Industrial Slides let you open wide, please, 
. ; 

ina hurry. Available in stock or custom models. 
Write for our Industrial Slide Catalog. 
; 
Grant Pulley and Hardware Corporation. 
31-75 Whitestone Parkway, Flushing, N. Y. 
| 

| 
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Youth Connects 

New horizons are ever present. 
Leo Kagan of Elco Corp. received 
a letter from 12-year old John Little, 
which reads: “I use them (varicon 
connectors) on my electric train. | 
also plan to spread them around 
(sic) the house for speaker exten- 
tions (sic), and I plan to make a 
rack of female sockets (sic) and 
male plugs to make different things 
work.” 


Microwave Impedance 
Tester Developed 

A microwave impedance measur- 
ing instrument covering the fre- 
quency range 400 to 1600 mc has 
been developed by the Engineering 
Research Div. of New York Univ 
The new device eliminates certair 
elaborate slotted-line set-ups, and 
permits rapid measurements of vari- 
able SWR and impedance. Accuracy 
of the reflection coefficient is better 
than 5%. High sensitivity of new 
impedance bridge permits measure- 
ment of impedance in such elements 
as bolometers and crystal mounts 


Tube Application 
Data Released 

Important tube application in- 
formation on the type 6x4 has been 
released by the Panel on Electron 
Tubes of the Research and Develop- 
ment Board. It includes charts which 
help the user to avoid many tedious 
calculations, particularly for mili- 
tary equipment. CBS-Hytron is dis- 
tributing copies to its customers. 


High Altitude 
TV Freeze 


Community TV antennas atop 
13,770-foot Mt. McNamee recently 
bore the brunt of storms which cut 
off reception in Climax, Colo. An- 
tennas were completely blown off 
the supporting masts. Temporary 
erection of a Davis antenna is in- 
tended to provide reception from 
Denver, pending construction of 
permanent Yagi antennas with in- 
ternal electric heating elements. 


POLICE TV 


~~ a 
RCA industrial TV system is tried out in New 


York City police lineup. Daily display of 
criminals will eventually go to all precincts 
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Training Programs 
in Modular Design 


1 Sanders Associates, Inc., Nashua, 
N. H., has initiated complete training 
programs designed to give an imme- 
I diate working knowledge of modula- 
tor design techniques for electronics. 
- The courses are based upon the vast 
A background of experience gained 
1 through their major design-engi- 
S neering participation in “Project 
Tinkertoy” and their further exten- 
sive explorations into application of 
) the modular design system to all 
' types of commercial equipment. 
Two complete courses in modular 
" electronics are available. The first, 


Ane HH 


s Introduction to Modular Design 
9 Principles, is primarily for key engi- 
" neering personnel, and is designed 
: ; to acquaint them with the field of 
d modular electronics. Six lectures, 
% covering basic principles and reduc- 
. tion of circuits for modular electron- 
“ ics; design and manufacture; me- 
. chanical and circuit layout, plus 
= demonstrations, laboratory tours and 
s discussion periods, will permit the 
s engineer to gain an appraisal of 


modular techniques and principles. 
The course, furthermore, will allow 
the engineer ample opportunity to 
ascertain pertinent facts relative to 
his particular circuitry and enable 
him to intelligently discuss with his 
top management the feasibility of 
‘ modulizing the company’s equip- 
ments. 


The Advanced Course 


The second course is the Advanced 
Course in Modular Design. This 
course has been designed for engi- 
neering, production and technician 
yp personnel. It consists of three weeks 
of lectures, demonstrations, discus- 
sion groups, tours and laboratory 
n- periods. Subject matter will cover 
yi] basic principles and reduction of 
circuits to modular electronics; de- 
n- sign and manufacture of compo- 
nents, circuit and mechanical lay- 
outs, test and assembly; and, plant 
layout for modular production. In the 
laboratory training, special emphasis 
will be placed upon that phase of 
modular electronic production with 
which a specific category of person- 
nel is principally concerned. Engi- 
neering personnel will undertake the 
modular design of a specific circuit 
and supervise its construction and 
testing. Production personnel will 
schedule and supervise the operation 
of the semi-mechanized module fa- 
cility of the school. Technician per- 
sonnel will be instructed in the 
operation and use of the special jigs 
and fixtures peculiar to modular 
assembly. 


New 
of 
ncts 
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North Chicago, Illinois, U.S. A. 


“ext Mik 2 
dependability 


SPECIALISTS IN 
FIXED PAPER 
CAPACITORS 
SINCE 1925 


SOUTHERN AFFILIATE 
MICROFARADS, INC 
WESSON, MISS 


Dept. F 


35 POUNDS OF STUDIO QUALITY 


— ON REMOTES! 
PORTABLE AMPLIFIER 


UU this sturdy, one-package amplifier on remotes or in the 
studio. Get added flexibility in both operations with four 
built-in pre-amps, high level mixing and master gain control. 


@ AC or battery operation banishes power failure problems. 

@ Minimizes hiss, hum and microphonics. 

e “Woofing” no longer necessary. Unit includes a 400-cycle 
tone oscillator. An original G-E development. 

e@ Daven step-type attenuators for mixing and master gain. 

PLUS low level output with volume control, high gain cue 

circuit, and handy write-in strips for mixer marking. 


GENERAL @@ ELECTRIC 


Chassis lifts 


out by simply General Electric Co., Section X4834 


removing Electronics Park, Syracuse, N. Y. 
4 screws! 
Please send me Bulletin ECB-1 
BA-6-B 


NAME 


ADDRESS 


CITY STATE 


l 
1 
L 


= 
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HARDWARE for ELECTRONICS 


ONE SOURCE OF SUPPLY FOR FASTENINGS 


We carry in stock thousands of STANDARD and SPECIAL items used 
in the ELECTRONIC INDUSTRY 
SCREWS NUTS - WASHERS - TERMINALS - GROMMETS - RIVETS 
EYELETS ACCESSORIES. 
SPECIAL Cold Headed Products - Stampings - Screw Machine Parts 
Made to order in all metals. 


WRITE FOR CATALOG 54 


FEDERAL SCREW PRODUCTS INC. 


224 W. HURON ST. CHICAGO 10, ILL. 
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Delay Lines 
(Continued from page 78) 


from 14 in. to over 6 in. The NBS 
study revealed that there was little 
effect on the transmission of ultra- 
sound attributable to specimen 
cross-section so long as it was not 
less than transducer cross-section. 

NBS investigated 14 materials in 
the course of the work. A number: 
of characteristics such as attenua- 
tion, distortion, and temperature re- 
sponse were studied for each ma- 
terial. The total attenuation of a 
high-frequency signal is the result 
of several factors. Besides losses in 
the delay line itself, there are losses 
due to the crystal transducer and 
due to the bond between the crystal 
and delay line. The attenuation 
losses of the line have been attrib- 
uted to elastic hysteresis, sound 
scattering, and a sound diffusion 
process. Distortion also has several 
sources. It can be caused by the 
crystal transducer or by the match- 
ing between crystal and delay line 
Internally, the principal sources of 
distortion are scattered signals which 
have been reflected or refracted back 
into the main beam. To investigate 
these effects, the laboratory made 
studies of the relationships between 
the transmission of ultrasound and 
such factors as chemical composi- 
tion, cold deformation, annealing 
treatment, specimen length, and 
sound path cross section. 

The third, and most important 
quality, sought in the NBS investi- 
gation was temperature stability of 
time delay over the range from 

-50° to -+200°C. See Fig. 2. The 
delay time of a delay line is affected 
by the length and the shear modulus 
of the material. For most metals, 
the temperature coefficient of the 
modulus is negative and of much 
greater magnitude than the positive 
expansion coefficient. Actually. the 
expansion coefficient is relatively 
small especially for certain alloys of 
iron and nickel. Consequently a 
thermally stable delay line material 
must have a very small negativ: 
temperature coefficient of shea 
modulus. 

Materials chosen for study in- 
cluded two magnesium alloys, a high 
purity and a commercial nickel. 
Invar, a 32% nickel-iron, and 18:8 
Cr-Ni steel, a 1% carbon tool steel, 
an aluminum single crystal, and five 
isoelastic alloys. Of the isoelastic 
alloys three were of commercial 
origin, one was an experimental 
alloy, and one was a special alloy 
prepared in the Bureau’s experi- 
mental foundry and treated in the 
NBS thermal metallurgy laboratory. 


& ELECTRONIC INDUSTRIES * March 1954 


oe ee 


A as bree 


The electronic apparatus consisted 
ff an r-f signal generator and am- 


plifier; pulse, marker, and delay 


senerators; an output cathode fol- 
ower; and an oscilloscope. See Fig. 
} For attenuation studies, a pulse 


modulated signal was fed into both 
the ultrasonic delay line and directly 


nto the oscilloscope. The outputs 
vere applied to the vertical input 
§ the oscilloscope. As the oscillo- 
scope deflection sensitivity and cir- 
‘uit constants were known, the at- 


tenuation of the delay line could be 


letermined. For delay time studies, 


the marker’ generator’ provided 


marker pulses for the vertical input 
yf the oscilloscope and synchronized 
the pulse generator output which 
was being applied to the delay line. 


The delay generator was synchro- 


nized by the pulse generator and 
provided in its output a delay pulse 
which was used to trigger the oscil- 
loscope sweep. The sweep delay was 
variable over a wide range. By 
this method, the expanded sweep 
could be observed over a wide range, 
facilitating accurate determination of 
the delay time of the delay line. 

For tests at elevated temperatures, 
a nichrome-wound alundum tube 
furnace was used having a uniform 
temperature zone over the specimen 
length. Thermocouples were attached 
to the center and both ends of the 
delay line. In order to obtain sub- 
zero temperatures, a very simple 
but effective low-temperature test 
chamber was constructed. It con- 
sisted of an open-top wooden box 
with holes drilled in its opposite 
ends. A thick-walled copper tube 
ran through the holes. The delay 
lines were inserted in the tube. By 
gradually filling the box with dry 
ice, the specimen was cooled slowly. 
The copper tube maintained effec- 
tively uniform temperatures over 
the specimen length. 

Of the 14 metals and alloys in- 
vestigated, only two of the isoelastic 
alloys possessed satisfactory tem- 
perature stability over the range 
from —50° to -++200°C. These ma- 
terials were alloys of iron, both con- 
taining approximately 36° nickel 
and 7 to 8% chromium plus other 
minor constituents. While mercury 
and the magnesium alloy have tem- 
perature coefficient of delay time of 
about 300ppm/°C and 400ppm/°C, 
respectively, one of the isoelastic ma- 
terials tested had a temperature co- 
efficient of only 8ppm/°C. The second 
isoelastic alloy was nearly as good; 
it exhibited a constant delay time 
over the range from —50° to 
-170°C, with a slight increase in 
lelay time at temperatures above 
170°C, 
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S.S.WHITE REMOTE CONTROL =: 
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THE PROBLEM 


MAKING A CONTROL MORE ADAPTABLE 


A designer wanted to provide the aircraft thermostat shown 
below with a sensitive, accurate means of control. The problem 
was complicated by the fact that the thermostat had to be 
located in a remote and inaccessible spot — while the control 
dial had to be adaptable enough to allow its being mounted 
at the pilot’s station, the flight attendant’s panel or any other 
desirable location. To solve the problem, the designer chose — 


THE LOW-COST SOLUTION 


AN S.S.WHITE REMOTE CONTROL FLEXIBLE SHAFT 


The shaft provides the required de- 
gree of sensitivity and allows the 
control dial to be mounted wherever 
desired. According to the manufac- 
turer, ‘“Test results indicate that the 
operation of the shaft is satisfac- 
tory at temperatures ranging from 
—65°F to + 160°F. There is no 
measurable variation in torque 
required to turn the shaft or in 
torsional deflection incurred in ini- 
tiating cam movement.” 


Send for the Design Engineer’s Bible 


The 256-page Flexible Shaft Handbook has many 
helpful suggestions on how to use, select and apply 
flexible shafts. Copy sent free if you request it on 
your business letterhead. 


One, 
ne cI xe mousteiat DIVISION 


DENTAL MFG. CO. Dept. Q, 10 East 40th St. 
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NEW YORK 16, N. Y. 


Western District Office * Times Building, Long Beach, California 


PHOTOCIRCUITS, INC. selects MEW HUBBELL Av/er/ock 


Made for 
bell 


connectors 


Hub- 


sub-miniature 


each other! 
Interlock’s 

make wiring of 
printed circuits fast and safe. 
Note how Interlock Type ‘’C’’ 
Connectors pass through set-in eyelets 
from back and lock automatically on 
opposite side. Eyelets manufactured by 


United Shoe Machinery Corp. Eyelet 
setting machines are available. 

6. — 
. TIM T eRERRRAERODEL 
EEGED | L JOGREOROUOUORROGO ORE 
Hubbell Interlock sub-miniature Type 


“C’ Connector. Simplicity of design is 


the key to its constant low contact 


resistance and ease of _ installation. 


SUB-MINIATURE CONNECTORS FOR WIRING PRINTED CIRCUITS! 


Hubbell Interlock’s latest development, the 
sub-miniature Type “C’ Connector, featur- 
ing low contact resistance, automatic lock- 
ing — quick disconnect wiring, found im- 
mediate application to another recent ad- 
vancement in the electronic field — the 
“printed” circuit. The tiny connectors met 
every requirement for wiring the illustrated 
rotary circuit manufactured 
Inc. of Glen Cove, N.Y. 
Their automatic locking — quick disconnect: 
feature eliminated difficult 
made possible fast, 


switch plate 
by Photocircuits, 


soldering and 
easy wiring mainte- 
nance. The exclusive Hubbell Interlock mech- 
anism assured a_ vibration-proof, 
low contact resistance. 

For Difficult Wiring Problems Requiring Sub- 
Our Development 
Laboratory Will Cooperate With Your En- 
gineers To Adapt Interlock For Your Specific 
Applications. 

See Booth #406 at the IRE Show 
Kingsbridge Armory, N.Y.C. 


For Further Information, Write Dept. C: , 


constant 


Miniature Connectors, 


meeting 


180 


Tb Rad My. Coy ne 


RADIO and TELEVISION COMPONENTS 
7 Madison Street, Fennimore, Wisconsin 
PHONES: Office 270 — Purchasing Dept. 271 


Military and Manufacturing 
Needs with DEFLECTION YOKES 


and 
ELECTRONIC 
COMPONENTS 


PRIME and SUB-CONTRACTORS are 
invited to send specifications 
for quotation, or for information on 
our facilities. 


Our new, enlarged plant enables 
us to add customers who need 
deflection yokes or other elec- 


tronic components for military and 
manufacturing operations. 


We invite your inquiries. 


scope with the line selector on one 
of the horizontal gray scales of the 
Chart pattern. The adjustments can 


then be checked on the tricolor 
monitor for uniformity of hue 
(gray) along the gradation wedge. 

In the previous description, the 
color picture monitor is used chiefly 
for checking the similarity of the 
gradation scales in the primary 
colors, and for noting errors in the 
transient response of the individual 
color channels. 

Chart B is also useful in adjusting 
the tricolor picture tube. Using the 
bar pattern generator and a trans- 
parent form of Chart B, the hori- 
zontal and vertical linearity and 
aspect ratio are adjusted. With the 
three gun type of color tube, the 
purity coil current, the convergence 
voltage and the small convergence 
magnets must be carefully adjusted 
for the most accurate registration of 
the three electron beams and the 
mask. 

During this procedure the elec- 
tron beams must be kept in good 
focus, and the grid bias controls ad- 
justed for a uniform white shade. 
When correctly adjusted, the picture 
should consist of uniform white 
lines or dots against a black back- 
ground. 

It should be noted that these two 
charts, A and B, the only’ ones 
presently available, are almost indis- 
pensable for testing color TV sys- 
tems. Additional charts specifically 
designed for color TV are in the 
planning stage, but these charts 
probably will be in black-and-white, 
and not in color. Hence, charts A 
and B will continue to be of great 
value. 


‘“SECRET WEAPON”’ 


Ralph Mardueno, welder at Daimo Victor, proudly 
displays gag antenna, “the ideo-radiator,” a 
universal cold war antenna primarily used as a 
counter flying saucer measure. It is maintenance- 
free, and temporarily unclassified at present 
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Capacity Commutator 


(Continued from page 77) 


t. in the notation used in Fig. 3a) 
Thus, the condition for continuity 
of the charge on the variable con- 
denser at t, would be entered in 
a more elegant way. On the other 
hand, in order to emphasize the 
physical aspect of the circuit behav- 
ior, two different equations are here 
written respectively for the mesh- 
ing and for the unmeshing phase of 
the complete cycle. This because 
both phases may be physically made 
quite independent of each other. 

Between t, and t, there is only 
one active element in the circuit: 
The battery E and two ohmic re- 
sistors 
R and 1/C 

Between t, and t, there are two 
active elements: The battery E and 
the resistance 

1/C (a negative resistance), 
R remaining necessarily the same 

While during the interval 
tot 
the electrical charges from E flow 
naturally into the increasing capac- 
ity without any expenditure of 
mechanical torque; during 
tit 

some mechanical torque is instead 
expended to force these same 
charges back into E,. Therefore dur- 
ing the unmeshing time there is a 
voltage q/C across the condenser 
which opposes the voltage E and it 
must be taken into account in the 
representative equation. This is 

Rq + [q/(C—Ct I 8) 


he solution of (8) is 
E(C —Ct) Cr (9) 
t- RE C 


Chi initial conditions tor th St cond part 
of the cycle are 


q q: 
C C 
t t () 
EC (10) 
Hence iN q 
| RC 
Entering (10) in (9) 
E(C, —Ct) 
q - (11) 
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% 
mar 
the finest 


remote control 
system available... 
positive control 
20 metering circuits 


40 control circuits 


Y a satisfied customers coast to coast 
4 i — one year guarantee 
ae - two weeks delivery 
‘ 4 ra complete — ready to install $1570 


wu Schafer @ustom @ngineering 


2) (2) (7) @)ALLESANORO STREET 
LOS ANGELES 39, CALIFORNIA 
PHONE: NOrmandy 2-216) 


CTA-5 
250-WAT T 
PAGING 
SERVICE 
TRANSMITTER 


Designed to meet all cus- 
tomer and F.C.C. require- 
ments in the specially as- 


signed paging service bands of 35.58 and 43.58 megacycle 


GATES RADIO COMPANY - Quincy, Illinois, U.S. 


Officesin: Atlanta, Houston, Los Angeles, NewY ork and Washington, D.C 


ELLO .oxeonnsior 


2nd & GLENWOOD, PHILADELPHIA 40, PA. 


CORDIALLY INVITES YOU TO ITS 


CONNECTOR CLINIC 


Lexington Hotel, N. Y. C. 
March 22—23—24—25, 1954 
2 pm to 5 pm Daily 


To discuss any and all your 
miniature connector problems 
and learn how to solve them with 
Elco’s world-famous “Varicons” 


Also Visit our IRE Exhibit 


792 Airborne Ave., Kingsbridge Armory 
March 22 —23—24—25, 1954 


To see America’s quality-line of 
miniature and sub-miniature tube-sockets, 
shields and connectors 


Pik 


\ 
= 8 > 4 
- 
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1946 
Lago 


- Do YOU belong in this picture of progress? 


2 XCEPTIONAL project diversification If you qualify and wish to join this suc- 
~ military and commercial enables cessful, growing organization, write now 
MELPAR to offer you individual recogni- for further information about a personal 

tion, rapid advancement and ground-floor ‘!¢fview in your area. 

opportunity with a progressive company. Address: Personnel Director, Dept. T-3. 


| Experience desired in one or more of 

| these or allied fields: Radar * Sonar 
¢ Fire Control Systems * Microwave 
Cechniques * Pulse Circuits * Servo 


Mechanisms * Electro-Mechanical <<" 
Design * Speech Compression * Small Ee a at r 
Mechanisms * Antennae Design Flight INCORPORATED 

Simulators * Subminiature Layout 


10 Potter Street, Cambridge, Mass. © 440 Swann Ave., Alexandria, Va. 


A SUBSIDIARY OF THE WESTINGHOUSE AIR BRAKE COMPANY 


CAPACITY COMMUTATOR (Cont.) 

Eq. (11) gives the charge on the variabl 
capacitor at any time between t, and ty. 
By differentiating (11) the current is 
found 


EC ZEA C re 


i—86. 1 C 


The output voltage ts 


ERC 2ERC C Re 
Glas ' . (1 t) (13) 
1—RC 1-—R°C2 C, 
Kor t t (), Eq. (13) reduces to 


Fq. (4). Hence they both apply at ti. 

The discussion of Eq. (13) is pres- 
ently delayed because it will acquire 
more significance if this is done at 
the very end. 

Actual values are instead imme- 
diately given to the parameters. 
The following orders of magnitude 
are considered within the realm of 
engineering feasibility. 


oe 10°"! farads = Value of the fully 
meshed capacity where C, = Ct, 
t t. t,| or |t to (2) (10-4) 
sec. Meshing or unmeshing time 
C, 
c 0.5 « 10-7 mhos 
t 


R 5 « 10° ohms 


Entering the above values in (4) 
and (13) and respectively calling 
e, and e. the output voltages 
during the meshing and unmeshing 
periods, 


Ch 4 0.25 
0.33E + 0.53E (1 —5000t 
When t t (2) (10-4) sec. or 1/5000 
Sec. 
= 0.33E. 


As soon as the transient dies out, 
the circuit suddenly opens and the 
current drops to zero. 

For the purpose of illustrating the 
behavior of the curve between t 
and t. the following values of t 
following t, are chosen. 


te 0.5 x 10-4 sec.; tg 10-4 sec.; 
ts L.5 X 2* sec. 


The re spectiv e values of e Pout are 
—O.11E ; —0,27E : 0.305 


and the entire output voltage curve 
for the complete cycle appears as 
shown in Fig. 4. 

The unmeshing part of the cycle 
is again analyzed for the circuit of 
Fig. 5 where a ground plate is in- 
troduced following the input plate. 
Edge fringing is again ignored. After 
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t,, as before, the first capacitor 
starts decreasing. At time t,, before 
it has completely unmeshed, the 
second capacitor (to ground) starts 
meshing and increasing. The voltage 
source for this second condenser is 
the voltage across points BC with 
the indicated polarity. Because the 
initial charge on the second capaci- 
tor is zero, it behaves like a con- 
ductance. Hence an equivalent re- 
sistance 


1/C, 


suddenly appears in parallel to R 
at t t., where t, is a time be- 
tween t, and t. which depends 
upon the physical spacing between 


Fig. 9: Typical output waveform for any input 
plate preceded and followed by ground plates 


the first (input) plate and the sec- 
ond (ground) plate. After t, the 
load resistor is no longer R but 


R I/((1/R) + ©, 
where oF 


capacitor to ground 
lor convenience assume that 


le ta of the pre Ct ding Cast 
lig. + applies 
c % 


z 


where 


Chen R 4 10° ohms and after te 
O.42E (1 


yt > to 2 


SO00r) 


The output voltage curve is modified 
is in Fig. 6. The presence of the 
ground plate is seen to lower the ab- 
solute values of the negative voltage 
output. 

Fig. 7 applies to the analysis for 

t > te. 

At t. the first input capacitor sudden- 
ly disappears, but a certain voltage 
(—27E for the above numeric case) 
still exists on the second ground ca- 
pacitor and is applied across R. It 
would appear that to treat the prob- 
lem rigorously an equation valid be- 
tween t., and t. should be written and 
solved. Thereafter, an equation valid 
between t, and t, should also be 
solved. There is ‘no need for it. The 


Fully meshed capacity of 


) 
| 
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Add extra value to yeur products 
with little G-E la:nps like these 


GLOW LAMPS—Distinctive orange-red glow, 

AC or DC operation, withstand shock, give off 

practically no heat. 
a 


NE-2: 1/25 watt, NE-51: 1/25 watt, 
unbased, 1 Y46”M.O.L. s.c. bayonet base, 
over 25,000 hours 1%”  M.O.L., over 
12,000 hours useful 
life. 


useful life. 


— 


APPLIANCE LIGHT 
25T8DC — With- 
stands shock and 
vibration. DC bayo- 
netbase.2%”M.O.L. 
Standard voltage. 


LENS END #112— 
Lens and bulb all 
in one! Throws con- 
trolled beam of light. 
Min. screw base. 1.2 
volts, .22 amps, '6” 
M.O.L. 


F you're looking for ways to make 

your products stand out from the 
rest of the field, why not consider the 
advantages of adding a small lamp 
to the basic design? Little G-E lamps 
add safety, convenience and ethiciency 
to appliances, machines and _ elec- 
tronic devices. For more information 
about these dependable, trouble-free 
lamps, write General Electric, Dept. 
166- TT-3, Nela Park,Cleveland 12,0. 


PANEL ILLUMINATOR 10C7DC 
— Sturdy construction and long 
life. 115-125 volts, 10 watts, 
2%6" M.O.L. 


PILOT LIGHT #43 — Approx- 
imate hours of life: 3,000. 
Min. bayonet base. 2.5 volts, 
5 amps, 146” M.O.L. 


ii 


GENERAL @@ ELECTRIC 


Watch 
TENSOLITE 
for progress in 
ELECTRONIC 
WIRING! 


For High Dielectric 
Strength, specify - 


TENSOLON 


TEFLON-INSULATED 


@ THIN WALL WIRE & CABLE 
@ 14 COLORS 
@ FREE- 
STRIPPING For an extra margin of dependability at maximum 
@ EXTRA operating temperatures, specify these rugged 
FLEXIBILITY Teflon insulated hook-up wires. Available in strand- 
@ TOUGH TEFLON ed sizes from 20 to 30 AWG with shields and teflon 
INSULATION jackets or lacquered braids. Constructed to meet 
highest government and commercial standards, 
@ TEMPERATURE Tensolon Wires feature the new Tensulated-Teflon 
RATING: ‘ covering that eliminates pin holes and other a» 
—90° to imperfections. 
+ 250°C 


TENSOLITE INSULATED WIRE CO., INC., TARRYTOWN, NEW YORK 


ASSORTED TENSOLON HIGH-TEMP WIRES 
IN LABORATORY AND TEST QUANTITIES 


An economical sample kit for designers, engineers, testing 
departments and development laboratories. Prices on request. 


WRITE FOR CATALOG TODAY 


DON’T MISS THE TENSOLITE EXHIBIT—I.R.E. SHOW—BOOTH 647 CIRCUITS AVE. 


LOOS 


Rae 


EXCELLENT DELIVERY 


or 


Custom-Built Electronic Transformers 


@ A Reliable Source Since 1941. 

@ Both Military and Commercial Units. 
@ Complete Test Facilities. 

@ Audio, Power, Choke and Modulation. 


@ Pulse and Filter Networks with Ferrite 
Cores. 


@ Fast Delivery on Short Runs and Sam- 
ple Quantities. 


AIRDESIGN, INC. 


LET US QUOTE 
ON YOUR 
SPECIFICATIONS 


241 Fairfield Avenue 
Upper Darby 2, Pa. 


GRanite 4-8000 


Microwave 
Assemblies, 

Radar Components, 
and Precision 
instruments . . . 
manufactured to 
your Blueprints 
and Specifications. 


BOOTH No. 426 


Radio Engineering Show 
MARCH 22-25, 1954 


Kingsbridge Armory 


New York City 


N. R. K. MFG. & ENGINEERING CO. 
4601 WEST ADDISON STREET - CHICAGO 41, ILLINOIS 


CAPACITY COMMUTATOR (Cont.) 


final aim is to find out whether or not 
the second ground capacitor is com- 
pletely discharged before the leading 
edge of the moving plate meshes with 
the third plate or the second input 
plate at t,. Any residual charge 
would be detrimental to the device, 
because it would carry over from the 
first input plate to the second input 
plate. Such a “voltage memory” 
cannot be tolerated because it would 
otherwise introduce a “dynamic 
crosstalk” between the sampled cir- 
cuits. Said dynamic crosstalk is 
surely avoided if the time con- 
stant of the fully meshed ground 
capacitor C, times R is smaller 
than 1% the time interval between 
t. and t,. The validity of this criterion 
is self-evident. The full discharge 
time for the variable C, capacitor can 
never be greater than 4 RC,. This 
criterion is easily satisfied because in 
practice it is always possible to make 
C, from 50 to 100 times less than C. 
By reducing the capacity between 
ground plates and movable plate 
while still retaining their static de- 
coupling function the 7 section was 
evolved as it was first represented 
in Fig. 2. Also, by lowering the C, 
capacity, the negative voltage swing 
of Fig. 4 will not be any more reduced 
as it was shown in Fig. 6. Qualita- 
tively the output voltage between 
t, and t, will appear as in Fig. 8. 


Unmeshing Capacitance Effect 


Finally, the effect of the unmeshing 
capacitance C, upon the initia] out- 
put voltage due to the meshing of the 
third capacitor after t, must be 
analyzed. 

Att = t, — ¢, a portion of the un- 
meshing C, is still in parallel with R 
but by now completely discharged. 
At t, the third capacitor starts mesh- 
ing, hence a step voltage is applied to 
R and to the remaining unmeshing 
section of C, which is in parallel with 
R. After t,; the unmeshing section of 
C, must accept charges at a rate fall- 
ing faster than the exponential die- 
away rate which would be experi- 
enced should the unmeshed section 
of C, remain constant. Consequently, 
the voltage across R increases at a 
rate greater than the exponential one 
because of the diminishing shunting 
effect due to C,. At t;, capacitor C, 
disappears altogether and the vol- 
tage across R then reaches the 
steady state given by Eq. (4). The 
typical output waveform for any in- 
put plate preceded and followed by 
ground plates is shown in Fig. 9, 
which is similar to Fig. 8, but for the 
rounded, initial step. 

As mentioned at the beginning, the 
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ee 


“ 


introduction of a stationary coupling 


“apacity, as represented by the two 
‘oaxial cylinders shown in Fig. 2, 
is necessary for the elimination of 
sliding contacts. In practice this 
‘oupling capacity C, can be easily 
nade several hundred times greater 
than C and because RC, is relatively 
very large no practical deformation 
§ the output waveform is intro- 
duced by it. 

In addition to fringing, the un- 
1voidable practical stray capaci- 
ances have been disregarded in the 
present investigation. Their pres- 


eout 
e,* 0.5E€ 
e,+0.33...E} 
| 
or 
| 
} 
} 
| 
| 
| 
| 
@p* -E--- 
| 
~Cout i 
to-@ 


Fig. 10: Qualitative picture of output volt- 
ages for various values of RC, fringing ignored 


ence and magnitudes will shift the 
boundary conditions of the equa- 
tions when applied to fit a particular 
design of the commutator. 

The discussion of Eq. (13) is now 
ntered, 


ERC 2ERC C Re 
a ee 


{j-RE 1«Re Cy 


For RC = 0.5 the exponent in Eq. (13) 
becomes unity and the curve represent- 
ing the output voltage between t, and tz 
transforms into a straight line. Making 
RC = 0.5 in Eq. (4) and (13) the output 
voltage is 0.333...E for the meshing 
phase and reaches the peak of —E 
luring the unmeshing phase as shown in 
Fig. 10. Eq. (13) must be analyzed for 
RE dx: &, 


Eq. (13) can be written as 


ERC 
Cout = — : yi » (14) 
1—RC 
1 
| 
| 2 C RC 
erent, (teas. 
1+RC C, 
Making RC = A (15) 


For applications requiring Twin-T RC 


rejection or notch networks, investi- 


gate the 


Series 500 Filters. 


° Excellent stability with time and temperature. 

© Precisely adjusted null frequencies 

© Optimum 9 or sharpness 

© Little restriction on source or load resistance 

* Special as well as common ‘null frequencies offered 
° Cast in plastic for stability and ease of use 


Request Bulletin 500 for full engineering information 


INSTRUMENT 
LABORATORIES 
203 RIVERSIDE DRIVE 
AUSTIN 4, TEXAS 


Manufacturers of 


GLASS TUBING and CANE 


Machine-made in three standard compositions 


DG +91 a standard soda lime glass with a thermal expansion 
of 92 x 10’—softening point 701° C—density 2.52 
DG +12 a potash-soda-lead glass with a thermal expansion 
of 89 x 10’—softening point 630° C—density 3.05 
DG +264 a lead-barium (iron sealing) glass with a thermal ex- 


pansion of 118 x 10’—softening point of 603° C— 
density 2.76 


In addition to supplying tubing and cane bulk packed in long lengths, we also 


fabricate in the form of glazed cut tube sections, flat or round bottom tubes 


or envelopes, and specially tooled shapes. 
Your inquiries will be appreciated and will have prompt attention. 


DEMUTH GLASS WORKS, INC. 


PARKERSBURG, W. VA. 
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Move. 7] Hence 


FREQUENCY RANGE: 5 to 100,000 cycles. 

WAVE SHAPE: Rise time less than 0.2 microseconds wit 
igible overshoot 

OUTPUT VOLTAGE: Step attenuator giving 75, 50, 25, 15 
10, 5 peak volts fixed and 0 to 2.5 volts continuously 
variable 


SYNCHRONIZING OUTPUT: 25 volts peak 
R. F. MODULATOR: 5 volts maximum carrier input. Trans- 


lation gain is approximately unity—Output impedance is 
600 ohms. 


POWER SUPPLY: 117 volts, 50-60 cycles 
DIMENSIONS: 7” high x 15” wide x 72” deep overall. 


MANUFACTURERS OF 
Standard Signal Gener ators 
Pulse Generators 
FM Signal Generators 
Square Wave Generators 
Vacuum Tube Voltmeters 


\d 
F Radio Noise & Fie' 
UH Strength Meters 


L-C-R Bridges 

Megohm Meters 

Megacycle Meters 
intermodulation Meters 


“utes MEASUREMENTS CORPORATION 


BOONTON NEW JERSEY 


=x 


ELDING EFFICTENC 


~< 


ABLISHED STANDARDS 
MUM §S N 


Lindgren True Double 
Shielded SCREEN ROOMS 


Patent Pending 


A screen room is no place for makeshift construction. 
Where RF interference must be eliminated to a known 
degree, SCREEN ROOMS must be built to scientific 
standards, not ‘‘by guess and by golly.” That is why 
LINDGREN double-shielded enclosures are increasing 
in use by so many of America’s leading industries, 
where testing and operation must be done under con- 
trolled conditions that will not tolerate teakage or 
uncertainty. 


Minimum 
RF 


«nterference 


HIGHEST ATTENUATION GUARANTEED 
BRONZE SCREEN 126-128 DB 
COPPER SCREEN 142-146 DB 


LINDGREN screen rooms are economically manufac- 


Easy to tured at the factory. They consist of pre-fabricated 


Pines Bi units, easily assembled where you want them... 
conveniently portable to any location. More than 30 
Structurally standard sizes available. 
Sturdy Used by leading manufacturers of electrical and elec- 
: tronic equipment . . . and more than meets govern- 
— ment specifications 
ales Engineerin nits es ’ 
‘ s ieee 20 WRITE for Descriptive Circular, Attenuation Charts, 
epresenta iVes' ThrOUgneY 4 Construction Diagrams, Specifications and Prices. 
the United States 
7 
ERIK A. VEL & ASSOCIATES 
Established 1939 


4515-17 N. RAVENSWOOD AVE. CHICAGO 40, iLL. Phone SUnnyside 4-0710 
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CAPACITY COMMUTATOR (Cont.) 


Ditterentiating numerator and denomi 
nator with respect to A 


l (16) 
1 


ni Eth eat 


‘ie (1 = s 


Att t.:-Ct & 


l (18) 
Gade k (ino } ) 


A spike of infinite voltage occurs 
at t.. 

In this case, for an idealized ca- 
pacitor where fringing effects have 
been arbitrarily removed, a_ step 
function would be obtained at t, 
at an impulse function at t.. 

Fig. 10 presents a qualitative pic- 
ture of the output voltages for 
various values of 


RC 

While these curves would only ap- 
ply to the ideal case represented in 
Fig. 3a when the fringing effect is 
ignored, nevertheless they convey 
quite clearly the trend shown by 
the output voltage versus the range 
of values assumed by 


RC 


The capacity commutator is a 
high impedance device and it re- 
quires double-wall electrostatic 
shielding. A few laboratory models 
of the device were built while the 
writer was Director of Research 
with Communication Measurements 
Lab., Inc., Plainfield, N. J. The ex- 
perimental work done at the above 
Laboratories also extended to the 
investigation of the commutator as 
a de chopper and voltage amplifier. 
Furthermore, a more complex com- 
mutator was designed with the x 
plates “enclosing” the input plates. 
The decoupling between the adja- 
cent = plates being obtained by 
means of grounded vanes. Also by 
means of individual cathode follow- 
ers the capacity between any input 
plate and associate = plate was 
furthermore reduced. More recently, 
while the writer was Electronic 
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steer 


. 


‘onsultant with the Electronic Dept. 
f the Glenn L. Martin Co., Balti- 
iore, Md., a 16 channel experi- 
ental capacity commutator was 
uilt there. This last model incor- 
orates bearings which could stand 
ip to 65,000 rpm. From the experi- 
ental evidence available at this 
ime it appears that the rms noise 
oltage output can be kept at least 
)} db below 1 mv for a well ma- 
hined sample. At such a high level 
he noise is purely of microphonic 
rigin, Hence it is quite premature, 
or all practical purposes, to start 
vorrying about the ultimate theo- 
etical sensitivity of the device. 


Electro-Optical Image 
(Continued from page 91) 


electronic circuits if the scanning 


elocity is the same in two orthogo- 
ial directions. The NBS system 
ichieves this type of scan by apply- 
ing triangular waves to the horizon- 


tal deflection of the scanner and a 
slightly different frequency wave of 


the same type to the vertical de- 
lection. The result is a Lissajous fig- 
ie of rectangular shape _ that 
1anges its proportions with the in- 


Video picture (1) of photo is changed to out- 
line form (r) by differentiating and rectifying 
signals, and then clipping to constant level 


tantaneous phase between the two 
waves. The same waves are applied 
to the monitor for identical scan- 
ning. 

This image processing system has 
so far been employed in the study 

the enhancement of contours in 
photographs and to the production of 
outline pictures from half tone pho- 
tographs. The process of contour en- 
hancement is essentially that of in- 
creasing the abruptness of tone 
transition at contour lines. A simi- 
lar phenomenon occurs in_ the 
‘brightness contrast” in human vi- 
ion. If a dark area is adjacent to a 
ight area, the dark appears darker 
ind the light appears lighter close to 
the boundary. ; 

The sharpening of tone transitions 
or contour enhancement is accom- 
lished by modifying the waveform 
if the signal applied to the monitor 
oscilloscope. This is done by elec- 
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Features continuous frequency coverage in 

one band; at least one volt output into 75 

ohms; wide sweep; blanked signal on return 

sweep provides a reference baseline. 
SPECIFICATIONS 

Freq. Range: 450-900 mc. 

Sweep Width: 0-40 mc min. 

Sweep: 60 cycle, sine wave. 

Output: (1.) 0.1-1.0 volts 

(2.) 0.01-0.1 volts approx. 


Designed to give precision performance over 
a single tuning range (27-230 mc). Negligible 
leakage; low spurious outputs; no auxiliary 
frequency changer unit required. 

Write for specifications and catalog on com- 
plete line of measuring equipment. See our 
demonstration at the New York I. R. E. show 
— Booth 166. 


o.oo, BOX 1s89T 
NEW LONDON, C'ONWN. 


THE i MFG. Ct 


FORD, CONN 
4pot RELAY 


FOR HIGHER 


RAT 
RESISTANCE 


Vibration resistance range of “Diamond H” Series R Relays 
has been more than doubled, extending now from 0 to well 
over 1,000 cycles per second at 15 “G’s.”” Hermetically sealed, 
ininiature aircraft relays, they are basically 4PDT but are 
also available in DPDT and 4PDT with two independent 
coils, either or both of which will operate the unit. They 
meet all requirements of USAF Spec. MIL-R-5757B . . . and 
far surpass many. 

Operating shock resistance exceeds 50 “G's”; temperature 
range is from —65° to +200°C. They operate consistently 
over 400,000 cycles without failure at 5 A. and go 3,500 or 
more under 30 A. at 30 V., D. C. resistive. Voltages up to 300 
D. C. at 4/10 A. are carried for more than 400,000 cycles. 
Coil resistances up to 50,000 ohms available. Operating time 
is 10 ms. or less; drop out time 3 ms. or less. Sensitivity 
approaches 100 mw. at 30 “G’s” operational shock resistance. 
Inter-electrode capacitance is less than 5 mmf. contacts to 
case; less than 2% mmf. between contacts. All standard 
mounting arrangements. 

Bulletin R-150, giving basic performance data under vary- 
ing conditions, is yours on request. Our engineers are pre- 
pared to work with you to develop variations to meet your 
specific requirements. Tell us your needs. 


THE HART MANUFACTURING COMPANY 
218 Bartholomew Ave., Hartford, Conn. 


SS 


ASSEMBLED IN A JIFFY rf Build the exact TERMINAL BLOCK 
without roois / you need in sizes from one pole in 

circuit to 24 poles. 
Sf Lugs U/L Tested for wire range 


from 16-6 and rated 50 amperes. 


WRITE FOR ILLUSTRATED BULLETIN 
showing full details of construction, 
instructions for assembly, prices 
etc. 


| COPPER TUBE AND PRODUCTS, INC.; | 


5742 MARIEMONT AVE. © CINCINNATI 27, OHIO 


ALLI Fi world’s largest distributor of 


ELECTRON TUBES FOR INDUSTRY 


in STOCK TA IMMEDIATE DELIVERY FROM STOCK 
AMPEREX ty ALLIED stocks for quick 
e+. shipment the world’s larg- 
EIMAC est distributor inventory 
—_ of special-purpose electron 
RAYTHEON ia é 
SYLVANIA tubes. We specialize in 
TAYLOR supplying the needs of 
TUNGsOl industrial, broadcast, 
yiCTOREEN governmental and other 
WESTINGHOUSE users. To save time, effort 
and others and money—phone, wire 


or write to ALLIED for fast 
expert shipment. 


Refer to your 
ALLIED Catalog for 
all electronic sup- 
plies. Write today 
for a FREE copy of 
the complete 268- 
page 1954 ALLIED 
Catalog. 


ALLIED RADIO 
100 N. Western Ave. 
Dept. 18-C-4, Chicago 80, Ill. 


i i 
Everything in ¥ 


Electronics from 
One Dependable Source 
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ELECTRO-OPTICAL IMAGE (Cont.) 


trically adding an enhancing signa 
(the negative of the second deriva- 
tive) derived from the original sig- 
nal. Mathematical analysis of the 
process indicates that a first approx- 
imation to a correctly focussed pic- 
ture is obtained when this process 
is applied to an incorrectly focussed 
picture. Used in this way, the system 
is a two-dimensional (visual) analog 
of a high frequency compensated 
audio system. 

The formation of outline pictures 
from photographic negatives is ac- 
complished by using different modi- 
fying signals. If the signals from a 
differentiating network are rectified 
a positive pulse is obtained as the 
light spot passes over a region of 
sharp tone gradient. The application 
of such signals to the intensity con- 
trol of the monitor results in pictures 
that show only the contour lines 
like line drawings. 


Use of Process 


This outlining process may be 
used for automatic production of 
sketch maps from terrain photo- 
graphs or the display of contours on 
X-ray pictures or coronagraphs. In 
picture transmission where line 
drawings are acceptable, economies 
in bandwidth are possible through 
reduction in the information that 
must be transmitted (Fig. 2). Also, 
contrast enhancement may be used 
in TV to reduce the effects of low 
transmission bandwidth. The sugges- 
tion has been made that the system 
would be useful in the field of analog 
computers as an aid to the solution 
of some types of differential equa- 
tions. 


Dalmo Victor Stock 
to Textron, Inc. 


Sale of the entire stock of Dalmo 
Victor Co., 1414 El Cannino Real. 
San Carlos, Calif., to Textron, Inc 
leading textile manufacturer in 
Providence, R.I., has been an- 
nounced by Tomlinson I. Moseley, 
president of the San Carlos electron- 
ics firm. Under the terms of the 
transaction completed, Dalmo Victo1 
becomes a wholly owned subsidiary 
of Textron and maintains intact its 
present operation and management. 

Dalmo Victor is a leading producer 
of airborne radar antennas with five 
plants and more than 1400 employees 
in San Carlos and Belmont. Its entire 
output is under defense contracts and 
sales volume exceeded $24,000,000 
during the fiscal year ending Septem- 
ber 30, 1953. 
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spe Recorder 


illetin No. AB 3-1-2 presents the general 
formance characteristics and _ specifica- 
s; covering the model 350 tape recorder 
ie by Ampex Corp., 934 Charter St., Red- 
d City, Calif. 


‘lephone System 


elecom Inc., 1019 Admiral Blvd., Kansas 
Mo. has released Bulletin Tel 101 which 
ribes the model 4A23 dial telephone sys- 


Tubes 
wo catalog sheets were recently released 
a price list by Lewis and Kaufman, 
Los Gatos, Calif. The sheets provide 
gineering data and general characteristics 
ering the ‘‘Los Gatos” high-vacuum rec- 
er, 3B24W and the medium mu triode, 3C- 
24G 


Rectifiers 


Selenium Rectifiers for Color Television,” 
new folder published by Federal Tele- 
ione & Radio Co., 100 Kingsland Road, 
Clifton, N.J., provides information about the 
esign of color TV power supplies, and lists 
special group of selenium rectifiers adapt- 
le to this application. Folders are available 
request. 


Switch 


Thompson Products, Inc., announces the 
vailability of a bulletin that describes the 
Model DOY3AA coaxial switch for 34% in. 
coaxial cable. The switch is distributed 
rough the Andrew Corporation of Chicago 


Measurement Techniques 


Hewlett-Packard Co., 395 Mill Page Road, 
Palo Alto, Calif., has issued Vol. 5, No. 1-2 
the -hp- Journal which discusses tech- 
ques for measuring operating time of high 
eed clutches, rpm on very high speed 
hafts, stability of rotation, electrical relay 
erating times, and phase delay in 1-f 
vices such as servo mechanisms. May be 
tained at no charge by writing Dept. P. 


Seals 


[he Hermaseal Co., Elkhart, Ind., has 
iblished a 20-page color booklet which ex- 
ains “‘Why glass-to-metal sealing’ and 
resents drawings and characteristics and 
erformance data covering electrodes, tubu- 
button-seals, headers, octal plugs, etc. 


Potentiometers 


A new 19-page catalog (form No. 79-7) is 
evoted exclusively to carbon and wire- 
ound potentiometers and associated hard- 
are. Designed for equipment-design engi- 
eers, it contains electrical and mechanical 
haracteristics, descriptions, drawings, di- 
ensions, etc. Write to P. R. Mallory & 
0., Ine., Resistor Div., Frankfort, Ind. 


Guide Pins & Sockets 


DeJur-Amsco Corporation, 45-01 Northern 
vd., Long Island City 1, N.Y. have released 

engineering data sheet covering their 
Continental” Series 20 miniature precision 
mnectors that are now available with 
ee “secrewlock” guide pins and guide 
cKets 


Vire Forms 


\ new educational brochure describes wire 
rms and shows how they can do the job 
more complicated parts. It includes a 
art on_ coil spring manufacturing varia- 
ms, and simplifies technical data to enable 
asier ordering. Write Dudek & Bock Spring 
fg. Co., 2100 W. Fulton, Chicago 12, Il. 


-apacitors 


Dumont-Airplane & Marine Instruments, 
c., 15 William St., New York 5, N.Y., have 
leased catalogue 53, a 19-page booklet that 
Scribes and presents detailed descriptions, 
awings, and ratings covering ‘‘Milcaps”’ 
ass-to-metal hermetically sealed subminia- 
‘re capacitors designed to meet military 
ecifications MIL-C-25A. 


INDEXING TURNTABLES OF EVERY DESCRIPTION 
Eisler is considered a pioneer of indexing mechanisms. Has designed and built turntables 
for over 50 years. Indexing range from 1 to 4000 RPM. Eisler indexing turntables have 
been adapted as standard for over 33 years by some of the largest firms in the U.S.A. Use 
Eisler indexing machines as the basis and you can add parts for your own production. 
Hundreds of Eisler indexing machines are in daily use all over the world. 

A SPECIALIZED CAM MILLING 
SERVICE, SPOT AND BUTT WELDING 


DR. CHAS. EISLER M.E. PRES. | 


A CAM and ROLLER DRIVES DEVEL ie BNTABLES 


y- 


N 


; S B® __Me 25-10MS-A 
ELECTRICAL EQUIPMENT ON EISLER’S INDEXING TURNTABLES 


EISLER ENGINEERING CO., INC. “Newarx 3. nu. 
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Stability and opportunity for ‘ 


ELECTRONIC ENGINEERS © 


at the “Laboratory in the Sky” 


One of America’s leading centers of long-range 
radio and electronic developments offers outstand- 
ing opportunities for accomplishment, advance- 
ment and stability. Write for booklet describing 
projects, facilities and employee benefits. 


INTERESTING ASSIGNMENTS IN: 
Microwave Links « Pulse Networks * Radar 
i Direction Finders « Air Navigation Systems 
Television Transmitters and Studio Equipment 
Antennas « Computers *« Guided Missiles 
Telephone and Wire ‘Transmission Systems 
Microwave and Gas Discharge Tubes « Dielectrics 


MAIL THIS COUPON Topay > 

1 Reet A ten 

" Telecommunication | oe es 
Laboratoriesligg| Sm 


TT-3 


/; | Bis peg? 
wr, . et 
ar, | ; 
TT | Name 


A Division of International Telephone 


and Telegraph Corporation | Address 
| 


City Zone State 


i deena dnentharannsae Geico an io ae dian cian aie tan eae j 


Rating—1 Watt. ff 
Temperature Coefficient—From approx. / 
+ 0.1% /°F for 5000 ohm resistors to approx. 
— 0.2% /°F for 10 megohm resistors. 
Voltage Coefficient—Less than 0.02% /Volt. 
Upper Temperature Limit—170°F for con- 
tinuous operation. 
Standard Range—1000 ohms to 9 meg- 
ohms. For general commercial service. 
Noise Level—A low noise level is inherent In 
all 65X resistors. Where nolseless operation Is 
essential, we are equipped to test and guaran- 
tee standard range resistors with “‘less nolse 
than corresponds to a resistance change of 1 
part In 1,000,000, for the complete audio fre- 

n . Ste 
quency range Sty — 
Send for Bulletin 4906. It gives Mh j 
full details on $.S.White Molded Rte 
Resistors. Write for a copy. f = | 


ofe m ; = / 
cAhithe INDUSTRIAL DIVISION 
DENTAL MFG. CO. Dept. QR, 10 East 40th St. 
Qn YORK 16, N. Y. 


Western District Office * Times Building, Long Beach, California 


oe eee AM or FM Transmitter 
| 


FoR © 


A RELIABLE, nee 
re Conelrad Alarm with or EM Receiver 
' CARRIER for 
: INTERRUPTION ALARM ote Operation with Rust 
\ “g yoo other Remote Control Systems 


@ Sensitive, Compact, Accessible 


@ Internal buzzer; connections for 
external alarm 


[Price $68.75 with full 
| instructions ready to operate. 
FOB Manchester, N. H. — Immediate Delivery. | 


INDUSTRIAL CO - 
company, inc. 
608 WILLOW ST., MANCHESTER, N. H. 


8  ————————— 


Advantages 
Extreme flexibility 


Fast quiet switching 
Crosstalk down 60 Db at 10 MC 


Any group of setups may be held 
intact while setting up others 


lL 


Compact design, small size Write us about your switch- 


ing problems and for in- 
formation on our 


for 
MASTER CONTROL AND 


Low operating power—2.5 watts 
MONITOR SWITCHING OF 


large: 


@ Provision for spot or remote contro! 
@ Strapwiring eliminated 
@ Excellent HF characteristics 
Cross ar @ Palladium contacts 
TYPE M 
@ Reduced cost with individual cross-over 
A truly superior switch e magnets. 
oa 
AUDIO & VIDEO circuits @ Simple ‘‘package”’ installation switches. 
Also 
COMPUTERS @ TELEMETERING 
COMPUTERS @ TELEMETERING JAMES CUNNINGHAM, SON & CO., INC. 
ETC Dept. T-1, Rochester, New York Tel: BAker 7240 
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Accelerometers 


Bulletin A104 describes, illustrates, a 
presents engineering data covering ‘‘Gle 
nite’’ accelerometers, models A104 and Al 
2, manufactured by Gulton Mfg. Cor 
Metuchen, N.J. 


Papers 


A brochure recently published by Pott 
& Brumfield, 233 N. Main St., Princeton, In 
contains papers selected from those deliver: 
during the Symposium on Electro-Magnet 
Relays at Oklahoma A&M. It is availab|« 
without charge. 


Precistors 


Bulletin B-8, catalog section B, preser 
important information for engineering and 
purchasing departments covering molded 
boron-carbon !2w precistors mace by Inte 
national Fesistance Co., 401 N. Broad 
Philadelphia 8, Pa. 


Library Edition 


A library edition of the complete catalog 
of the Amperex Electronic Corp., 230 Duf- 
fey Ave., Hicksville, N.Y. incorporates gen- 
eral and operating data covering every 
electronic tube and accessory made by the 
company. The plasticized ‘‘Fabrihide’’-cov- 
ered, 578-page,  loose-leaf, ring-binder- 
bound manual, priced to sell at $2.00, will 
be made available to qualified engineers 


Speed Tally 


Details of the “Speed Tally’ and how it 
functions is described in a new four-page 
folder, EL148, that is available on request 
to Remington Rand Inc., 315 Fourth Ave 
New York 10, N.Y. 


Greater Efficiency 


The booklet, ‘More Dollars from Less 
Space,”’ released by Alden Systems Co., A 
den Research Center, Westboro, Mass., te! 
how to improve the efficiency of job, de- 
partment, and factory. 


Scientific Equipment 


The Edin Company, Inc., 207 Main Si! 
Worcester 8, Mass., has released a four-page 
condensed catalog describing their recordi 
equipment, accessories and supplies 


Pulse Instruments 


Bulletin 1-53, published by Electro-Pul 
Inc., 11811 Major St., Culver, Calif., is 
four-page brochure which describes al! 
gives performance data covering block un 
tized multi-purpose pulse instruments 


Plastic 


The Richardson Co. 2735 Lake St., Melro 
Park, Ill., has released Cat. No. 20,000.1 
“Index of Grades by Outstanding Prope! 
ties,” which lists various grades of “I 
surok”’ laminated plastic by their outstan¢ 
ing characteristics. 


Filter Aid 


Johns-Manville, 22 East 40th St., Ne 
York 16, N.Y. has issued an illustrated 
page brochure on the use of ‘“‘Sorbo-Cel 
a specially treated ‘“‘Celite’’ diatomite filte 
aid for removing emulsified oil from cor 
densate or process water. Available to powe 
engineers and others on written request 


Plastics Catalog 


A new general plastics catalog and han 
book featuring polystyrene rod, tubing ar 
sheets, plastic covered steel, plastic splice 
and channels, etc. has been released tf 
Julius Blum & Co., Inc., Carlstadt, N.J 


Transducer 


Gulten Mfg. Corp., Metuchen, N.J._ hi 
released bulletin P-401 covering the char 
acteristics of the “Glennite’’ blast gaug 
wide range pressure transducer. 
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juest 
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T 


tubes. 
quantities available 


36-36 36th Street, 


READY NOW anchor 


weld bead insulators for the tricolor 


ANCHOR INDUSTRIAL CO., INC. 


Long Island City 6, N. Y. 


RAv. 9-1494 


NEW HOPE 


in the battle against 


CANCER 


THE FIGHT ayvainst man’s cruelest enemy 


is far from won. If present rates con- 
tinue, 23 million living Americans will 
die of cance) 230,000 this year And 
thousands of these will die needlessly 

through cancer that could have been 


cured if treated in time. 


ALL THE SAME, there have been victories. 
Thousands who once would have died 
are being saved—thanks, in part, to 
your donations to the American Cance1 
SOC 1ety. 


AND, LAST YEAR, the Society was able to 
allocate $5,000,000 of your donations to 
research aimed at finding the ultimate 
cure for ali cancer. That’s more money 
than ever before. 

MUCH MORE, of course, remains to be done. 
So please make this year’s gift a really 
senerous one! 


Cancer 
MAN'S CRUELEST ENEMY 


Strike back—Give 


AMERICAN CANCER SOCIETY 
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Samples and production 
immediately. 


Dependable Audio Instruments 
NEW REVERBERATION UNIT 


Why pay rent on your echo chamber? 5-head and 
head tape loop systems simulate reverberation of a room 
of any size. Also special effects. Model 40-A, $985.00 


INTERMODULATION METER 


Highest Profes- 


sional Flexibility 


at Reasonable Cost 


Especially suited for laboratories, broadcasters, record- 
ing studios. Signal generator, analyzer, voltmeter in 
single case. Exceptionally wide frequency ranges 
10-400 cps and 2-20 ke. 


KELLOGG MIDGET CONDENSER MICROPHONE 


Performance-proved over 15 years. Ex 


ceptional stability, rugged, reasonable 
cost. Calibrated or uncalibrated. Prompt 


* * ° 

oeefa delivery Accurately matched pairs 
eee 
* 


_ available for stereophonic recording 


AC-operated MINIATURE PREAMPLIFIERS 


For condenser microphones. Excep- 


tionally stable wide frequency range. 
For Kellogg or 640AA microphones. 


In use in leading laboratories. 


LOGGERS 


Popular loga- 
rithmic conver- 
sion systems 
have, for 4 years, 
provided rapid 
charting of vari 
ations in sound levels, etc. Ten times higher speed 
produces more accurate results in underwater sound 
experimental phonetics, other sound work. Volume in 
dicator with 40 or 50 db scale. 


SEE OUR IRE EXHIBIT BOOTH +840, Audio Avenue. 


[we] _ s INSTRUMENT 
Cy WY UAILO company inc 
Dept. T. 133 West 14th Street 
New York 11, N. Y. 


Write now for 
Catalog T-3. 


NEW DEVELOPMEN 


in JFD Piston type Variable Trimmer Capacitors 
= © Capacitance ranges in miniature size 
units from 1.0 to 200.0 mmf. 


e Dust-proof metal caps with extruded 


lead-in. 
for performance on UHF and tet dine q 


ay) 
microwave frequencies. (one inch). 


STANDARD MODELS ‘Available from viel 


® Baked-in Water repellant plating. 
e Silver plating available on every model 


MODEL CAP. RA? .NGE N MMF COEF. OF CAP DIELECTRIC ROTOR 
VC-1G 50 PPM/°C Glass invar } 
4 MMF Cc | 
a Car t 
| 
VC-3¢ PPM /°C C B 
M C 
Ca ty 
C-4( 250 PPM /°C C E 
x1 M ( 
Max. Ca 
v( C PPM /°C Gia uw 
MMF. /°¢ 
A Ca 
VC-11GRB t y PPM/°C G Bra 
x MMF C 
e At Max. Capacity 
Write for VC-11GRC ito} +1 PPM /°C Glass Brass 
x1 MMF C Invar 
form 252 At Max. Capacity 
listing VC-5 to 5.( Approx. Ze c Fused Quartz Invar 
VC-5F 0.7 to 5.0 Approx. Zer C Fused Quartz Invar 
standard VC-11 1.0 to 10.0 Fused Quartz Invar 


JFD PISTON TYPE VARIABLE TRIMMER CAPACITORS _ 


Call on JFD engineers for your Piston type Trimmer Capacitor 
requirements. Send blueprints, specifications or details of 
application to Piston Capacitor Department, JFD Electronics 
Division, 


JFD MANUFACTURING COMPANY, INC., 1462 62ND STREET, BROOKLYN 19, N. Y. 


7325 Beverly Bivd., Los Angeles 36, Calif. 


Hii] MANUFACTURERS OF SOUND-ON-FILM RECORDING EQUIPMENT SINCE 1931 JfH 


2] ct 
= = | 
= Aw itow 16mm SOUND-ON-FILM EQUIPMENT FOR TELEVISION NEWSREELS, = 
= Hollywood TV FILM INSERTS AND KINESCOPE RECORDINGS...SOLD WITH = 
= A 30-DAY MONEY-BACK GUARANTEE. YOU MUST BE SATISFIED! = | 
= “GINE-VOICE ——AURICON-PRO. SUPER 1200 “reipop “PORTABLE POWER UNIT SOUND RECORDER = 
= $695.00 $1310.00 $4652.15 $325.00 $269.50 $1149.50 — | 
= WRITE FOR FREE 

= ILLUSTRATED BERNDT-BACH, Inc. 

= INFORMATION 

5 


” 

. . 

are you ready for J 

e 

Optical can supply all types of high vacuum ‘ 

° equipment in laboratory or industrial sizes. ° 

e Complete high vacuum units ¢ Oil diffusion pumps ¢ ° 

Aluminizing equipment ¢ Optical Coatings ¢ High 
° efficiency mirrors ¢ dichroic beam splitter ® and . 
low reflection films. 

‘ Write for literature giving detailed information. = 

° Visit our display at the IRE Show Booth +865 ° 

e . 
. OPTICAL FILM ENGINEERING CO. 57 
E: 2731-37 North 6th Street, Philadelphia 33, | 
e 7 
Penna. } 
‘ or 
ee ” e ” . . ° e e - ee + ° . ” 7 ° + e . ee x . 7 ° . | 
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(Continued from page 190) 


Delay Lines 


Electrometric, Inc., Woodstock, II1., 1s 
released a catalog page on distributed c 
stant delay lines for LF.F., color TV and 
other military and commercial applicati: 


Twin Tetrode 


“Data and Application Notes” is a 26-page 
booklet which presents the performance 
curves and special features of the type 


5894/AX-9903 twin tetrode produced by A 
perex Electronic Corp., 230 Duffy A 
bm 2 


Hicksville, L.I., 
Clocks 


Sessions Clock Co., 
distributed an up-to-date product manual! 
that includes complete service data on all 
electric clocks, movements, and clock-radio 
timers made by the company. 


Forestville, Conn. has 


‘‘Flexineering”’ 
“Flexineering,”’ the scientific application 
of flexible tubing for air, oil, steam, gases, 


and volatiles, is explained in an 8-page il- 
lustrated data book published by Pennsy]- 
vania Flexible Metallic Tubing Co. Write to 
Penfiex, 72nd Street & Powers Lane, Phila- 
delphia 42, Pa. 


Magnetic Receiver 


Telex, Inc., Telex Park, St. Paul, Minn., 
has released a two-color catalog sheet which 
lists the specifications and advantages of 
the ‘‘Twinset” twin magnetic receiver and 
its professional, business, and technical uses 


Color Generator 


Wickes Engineering and Construction Com- 
ye, 12th St., and Ferry Ave., Camden 4 
N. J., have released two illustrated data 
sheets. One describes and presents character- 
istics and performance data covering the 
model ISG-2 interlace signal generator, the 
model CBG-1 color bar generator, the model 
CC-1 color coder, and the model PS-1 D-E-F- 
power supply, units which comprise a color 


conversion package. The_ second sheet 
describes and presents data covering the 
models VDE-2 and VDE-3 vector display 
equipment. 

Insulation 


The Rex Corp., West Acton, Mass., have 
prepared an announcement which — ns 
the advantages of ‘““Rex-KF’”’ wire and 
insulation with striped color coding which 
makes available over 2,000 combinations 


Broken-Back Tube Preheater 


Broken-back preheater for tempering glass 


receiving tubes in production is Sylvar ® 
development which replaces slower circu 
preheater. Automatic conveyor belt feed tu 


mounts to operator at bulb sealing machi 


& ELECTRONIC INDUSTRIES * March 195: 


a Mc 


pes cn SAIN ene ae 


oe Pr Ocuaen v Carry-Through Printed Circuits 


e eliminate hardware with proved enormously successful as shown 
by this sub-assembly 


1.C.I. carries the pattern of the printed circuit through 
the holes to the other side to maintain efficient continuity. 


NO hardware... with resulting excellent economies 
plus speeded-up production and more useable space. In 
a one square foot area of a printed circuit board .125” 
thick, 150 holes .020” in diameter can be successfully 
plated through. 


1.C.I.’s unparalleled experience and engineering staff are 
at your disposal. WRITE, detailing your requirements 
for specific help and a copy of our thorough, new tech- 
nical brochure which explains our research, design 

and conversion services. 


1. C.1. also handles complete sub-assemblies as shown. 


119 Roosevelt Avenue, Belleville, New Jersey 


va | Over 31 Grades of 
Synthane Plastics 


There are more than 31 


‘PLUGS & SOCKETS 6 <—— standard grades of Synthane 


SHIELDED TYPE 


FO tg 5 goed. laminated sheets; and a num- 
SOCKETS FOR HIGH F ber of tube and rod grades. 
FREQUENCY CONNECTIONS Each grade has many prop- 


For quality construction thru- erties in combination which 
out, and fine finish, see dia- 


gram above. . = are unavailable in non-plastic 
gle " materials. See our catalog. 
ferrule for cable entrance. hy The coupon will bring it to you. 
Knurled nut securely fastens ANAS “es 
unit together. Plugs have cer- 
amic insulation; sockets bake- 
lite. Assembly meets Navy 
specifications. 
202 Series Phosphor bronze 
knife-switch type socket con- 
tacts engage both sides of —— 
flat plug contacts—double ¥ 
contact area. Plugs and 
sockets have molded 
bakelite insulation, . ” ; . P P 
For full details and | UBT en oe = Sivan: Wamews Sore 
engineering data ask 
for Jones Catalog No. 18. 


JONES MEANS PROVEN QUALITY " Please send me a copy of the Synthane catalog. 


Manufacturers of Laminated Plastics 


Nome 
: Howarp B. Jones Division Pern 
b's Jones pore Peeper Ser te conporat 1ON ' 
=' = SUBSIDIARY OF UNITED-CARR FAST TENER corr 


T..£-TECH & ELECTRONIC INDUSTRIES * March 1954 


Send for these New 


WHEELER Data Files 


MAGNET WIRE 


We produce our own magnet wire of the 
. specializing in sizes 


highest quality .. 
from 22 AWG to 50, insulated with enamel, 
formvar, dipsol (liquid nylon), cotton, silk 


glass, or any combination of the above 


insulations. Our automatic machinery com 


bines high capacity with precision contro, 


at every step. 


SPECIAL COILS AND WINDINGS 


o-a=. 


We wind coils in one of the best-equipped 
departments of its kind, furnishing either 
windings for your assemblies or com- 
pleted and tested coil components for a 
wide range of electrical and electronic 
units, including precision transformers as 
described below. 


PRECISION TRANSFORMERS 


Efficient production of audio and special 
purpose transformers, including MIL-T 
type transformers and reactors using 
nickel alloy, Hypersil or standard core 
materials—hermetically sealed, varnished, 
or Fosterite* type. If you are looking for 
help in meeting an exacting specification, 
Wheeler is a good company with which 
to do business. 

*(QWestinghouse Elec. Mfg. Co 


SOUND POWERED 
Electric 
TELEPHONES 


and HANDSETS 


Wheeler Standard and High 
Level handsets and inter-com- 
munication units are increas- 
ingly used as components of 
specialized systems in military 
and civilian services. We in- 
vite correspondence with inter- 
com engineers and original 
equipment manufacturers. 


THE 


WHEELER 


INSULATED WIRE CO., INC. 
Division of The Sperry Corporation 
1107 EAST AURORA STREET 
WATERBURY 20, CONNECTICUT 


12WHS 
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vetig, MANUFACTURERS’ 


REPS 


Jack Carter and Robert L. Bray, 
sales engineers on the staff of John B. 
Turbergen Co., 2232 West 11th St., Los 
Angeles, Calif., have become associates 
in the firm of manufacturers’ repre- 
sentatives. Allen B. DuMont Labora- 
tories, Inc., Clifton N.J., has announced 
that the John B. Tubergen Co., will 
handle company replacement sales on 
tubes and tube parts to jobbers in the 
Southern California and Arizona areas. 

George Davis Sales Co., 5259 E. 
Beverly Blvd., Los Angeles, Calif., elec- 
tronic representatives have been ap- 
pointed to cover the Southern Calif- 
ornia and Arizona areas and Las Vegas, 
Nev., for Vaco Products Co., Chicago, 
Ill. producers of electronic tool items. 

G. S. Marshall Co., Pasadena, Calif., 
electronic manufacturers’ representa- 
tives, have been named to cover Cali- 
fornia, Arizona, and New Mexico for 
San Fernando Electric Mfg., Co., San 
Fernando, Calif., producers of hermet- 
ically sealed paper capacitors. Tom 
Williams and Frank Stevens, formerly 
with the Brown Instrument Div. of 
Minneapolis-Honeywell Co., recently 
joined the staff of G. S. Marshall Co. 
as field engineers. 

Kerrigan Sales Co., Room 310, 1313 
West Randolph St., Chicago, Ill. has 
been appointed exclusive representative 
for Ilsco Copper Tube and Products, 
Inc., Cincinnati, Ohio, manufacturers 
of electrical connectors, lugs, neutral 


SS LA 
Ry 


bars, etc. 

Weller-Rahe Co., Worthington, Ohio, 
will represent Brook Electronics, Inc., 
Elizabeth, N.J., manufacturers of audio 
amplifiers, in western Pennsylvania and 
Ohio. 

E. V. Roberts and Assoc., 5068 W. 
Washington, Los Angeles, Calif. have 
been made representatives for Hough- 
ton Laboratories, Inc., Olean, N.Y., in 
California, Arizona, Nevada, and New 
Mexico. 

J. O. Malvin, associated with the 
Idaho Power Co., for 34 years, has been 
appointed sales representative for the 
Idaho area by Burndy Engineering Co. 


Inc., Norwalk, Conn. Mr. Malvin will 
handle the entire Burndy electrical 
connector line and will operate from 


offices located at North 36th St., Boise, 
Idaho. 

Charles E. Ruckstuhl has been made 
electronic sales engineering representa- 
tive for the Pacific Division of Bendix 
Aviation Corp. He will handle the com- 
pany’s telemetering beacon, sonar, and 
other electronic products on the east 
coast, and make his headquarters at 
the division’s New York office, 475 Fifth 
Ave. 

Jack Grand recently retired from 
Burlingame Associates, 103 Lafayette 
St., New York, N.Y. after having been 
with the company for 12 years. How- 
ever, he continues to serve the company 
in the capacity of consultant. 
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for every application. . 


= ———— — A 


most complete— 
most diversified 
line in the world! 


From a professional & 
boom stand to a - 
flexible goose neck to a t 
fitting—whatever your need 
mike stands and accessorie 
depend on it, ATLAS has it 
you. Designed and manuf 
tured for highest stability 
quiet, ease of operation, du 
bility. And backed up 100% 
by ATLAS—world leader in mike 
stands, public address loud 
speakers and accessories for 2! 
years. 

Compare them all at your dis 
tributor—You'll make your nex! 
mike stand an ATLAS. 


‘= ti a~< 


ATLAS sounn core. 


1445 39th Street, Brooklyn 18, New York 


In Conoda: Atios Radio Corp. i'd. Toronto, Ont 


FREE 55th Annual Catalog 


96 Pages crammed 
with THOUSANDS of 
Newest Photo Tools, 
Cameras (Press, Stu- 
dio, Candid, Special 
Purpose, etc.), Lenses, 
Projectors, Lighting 
Equipment, Develop- 
ing Equip., Enlargers, 
etc., for Amateur -— 
Professional in daily 
Scientific or Indus- 
trial work. 


CAMERAS—of all types! Special pur- 


pose, Photomicrography, Laboratory, NEW 
POLAROID LAND BACK, etc. 


LENSES— World’s largest stock from 
%y” to 72’. — All speeds, and types, 
special Mounts, Lenskoting, etc. 


LABORATORY EQUIPMENT — 
Stainless Steel Equipment, Dryers, etc. 


Write TODAY to... 


Mine 


Burke « James, Inc 


FINE PHOTOGRAPHIC EQUIPMENT SINCE 
321 S. Wabash Ave 
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where precision 


matters... 


THERMADOR 


T ransformers for Television 
... Radar... Aircraft . 1d 
Geophysics. .. Radio 


You will find Thermador ready, willing 
and fully qualified to handle your trans- 
former requirements. Engineering 
experience and manufacturing know- 
how, developed over a period of 35 
years, form the hard core that makes 
Thermador today’s largest West Coast 
manufacturer of electrical appliances and 
ansformers. We would like to work 
th you on your next project involving 
e design and production of transform- 
for specific requirements...including 

nt Army-Navy specifications. 


transformers: 


Audio Auto 


Driver Filament 


Geophysical 

High-Fidelity Audio 
Input-Output Midget Plug-in 
Plate Power Television 


Tube to Line 


... also Chokes and Reactors 


THERMADOR ELECTRICAL 
MANUFACTURING CO. 


3-320 
‘*Seven Leagues Ahead'’ 
ELECTRONICS DIVISION 

00 So. Camfield Ave., Los Angeles 22, Calif. 


T 
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Wright Engineering, 4241 Melbourne 
Place, Indianapolis, Ind., has been ap- 
pointed representative for Indiana and 
Kentucky by Pyramid Electric Co., 
North Bergen, N.J. manufacturers of 
electrolytic capacitors. 

Vern Carson, formerly associated 
with Radio Specialties Co., Los Angeles, 
Calif., has joined Hycor Sales Co., 11423 
Vanowen St., North Hollywood, Calif., 
to cover the Southern California audio 
field. 

G. L. Electronics, 905 South Vermont 
Ave., Los Angeles, Calif., has been ap- 
pointed authorized dealer in Greater 
Los Angeles for Kaar Engineering 
Corp., Palo Alto, Calif. manutacturers 
of mobile and marine radiotelephones. 
Dane Communications Service, 255 
Betty Lane, has been appointed in Con- 
cord, Calif.; Harold Friedman, 1301 
N.E. Miami Court, in Miami, Fla.; 
W. W. Sanford Sound Engineering Co.., 
64 East Central Ave., in Orlando, Fla.; 
Mobile Radio Service Co., 2821 North 
48th St. Terrace, in Kansas City, Kan.; 
Television Service Co., 249 North 48th 
St., in Lincoln, Nebr.; Van Sickle Radio 
Co., 1113 Pine St., in St. Louis, Mo. 


Televising Microscope 
Images 

A lens attachment developed by 
George I. Schwartz, New York Univ. 
biologist, and Victor Grenier, tech- 
director 


nical enables a 


of WPIX, 


Lens attachment for TV camera uses periscope 
type prism to televise microscope images 
TV camera to project directly from 
The new 
light-tight metal tube, attaches to 
the and 
turret. A right-angle reflecting prism 


a microscope. device, a 


microscope camera lens 
in the tube picks up the image of the 
sample and reflects it into the 


camera. 


For IRE Exhibitors 

Exhibitors at the forthcoming IRE 
Show, March 22-25, may borrow a 
“variac,” the continuously adjustable 
autotransformer, their 
exhibits to illumination or 
adjust voltages for working displays. 
The units are being made available 
through the courtesy of the General 
Radio Co., Cambridge 39, Mass. 


for use in 


control 
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Illinois 


anada 
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and € 


e Nevutralizers 


A. 


S. 


Serving leading Television Set Manufacturers 
in U. 
Formerly VICTOR ELECTRONIC MFG. CO 


e Deflection Yokes 


5720 West Armitage: Avenue « Chicago 39, 


© Purity Coils 


aieheke 


with dozens of 
equipment sources 


cx 


when Collins will 


supply a complete 


aa 


“mike to a 
package of the finest 
equipment available? 


Be sure to get a 
Collins estimate 
before you order 
new equipment. 
Collins Broadcast 
experts can be 
reached at any of 
these offices 


855 35th St., N.E. 


Cedar Rapids, Iowa 


11 W. 42nd Street 
New York 36, N. 

1930 Drive 
Dallas, Tex 


Hi-line 
xas 
2700 W. Olive Ave. 

Burbank, California 
Dogwood Road, Fountain City, 
Knoxville, Tenn. 
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Major Armstrong Dies Ez 


Major Edwin H. Armstrong, famed 
radio pioneer, fell to his death on 
Feb. 1, 1954. He is generally credited 
with being one of the most important 
inventors in the field. Among his in- 
ventions four basic discoveries 
that revolutionized radio, and made 
possible the present state of the art. 
These include: the regenerative cir- 
cuit, which took radio out of the 
crystal detector stage; the superhet- 
erodyne circuit, the basic circuit of 
today’s standard radio; the superre- 
generative circuit, used in military 
and UHF communications; and the 
FM communication systems which 
achieve static-free high-fidelity re- 
ception. Major Armstrong was born 
on Dec. 18, 1890, attended Columbia 
University, and became Professor of 
Electrical Engineering at the school. 
Among the many honors bestowed 
on Major Armstrong are the Medal 
for Merit and the IRE Medal of 
Honor. 

The following statements, by two 
of the electronic 
figures, 


are 


industry’s leading 
representative of the 
widespread recognition and deep ap- 
preciation of the man and his great 
inventions. 


are 


“The name of Major Edwin H. Arm- 
strong will go down in the history of 
science as one of the great contributors 
to the 
tions. I feel a personal loss in his passing, 
as must every engineer 


growth of modern communica- 


who knew him, 
as well as a recognition of deep loss to 
the electronics industry and the scien- 
tific fraternity. He was a kindly man, 
and in many respects, shy, but through 
this shyness always could be felt a sin- 
cerity of purpose and a_ professional 
imtegrity. 

“The many contributions he made in 
the field of radio will live for uncounted 


oe, ee ae ee ee 


ee eS Se ee 


Major Edwin H. Armstrong 


“In the death of Major Edwin Howard 
Armstrong the world of science has 
suffered an irreplaceable loss, for th 


Major was one of the world’s great 
engineers and unquestionably one of 
the greatest inventive geniuses in 


human history. 
“In my opinion he contributed more 
to the development of radio and tele- 


vision than did any other-person, but 
my sense of personal loss goes fa 
beyond regret for the passing of a great 
scientist. 

“I knew Howard Armstrong for thirt 
years, the last twenty as his friend and 
confidant. I knew him as a man of high- 
est personal integrity who stubbornl 
refused to sacrifice his principles for 
any consideration: I saw him refuse 
a million dollars in cash rather tha 
make such a sacrifice. 

“I knew him as a patriot, who was 
the first to grant the United States = 


government free wartime use of all 


years and his name must be linked with radio patents, even though some others 
the other pioneers upon whose discov- charged the government royalties whili 
eries the great radio and television in- also profiting from manufacture for thé 
dustries have been built. They exist government. This was done at great per- 7 
today as monument to such scientific sonal loss since Armstrong’s majo 
giants as Major Armstrong. source of income was invention, 
“Major Armstrong was one of the few manufacturing. 

great individualists in science. It is to “No man can say what was in H 
his credit that working alone he made ard’s heart during his last hours 
his major discoveries. He well deserved this I do know: Armstrong, the n 
the many professional honors bestowed had stature equal to that of Armstro \ 
upon him.”’—Dr. W. R. G. Baker, Vice the scientist. I have lost a great frie 
President, Electronics Div., General —E. F. McDonald, Jr., President, Z:n- 
Electric Co. ith Radio Corp. 

- 
FM Net Formed Colored Tape 

An FM radio network, the Good Rapid identification of magnetic 
Music Network, has been set up to con- cording tape is facilitated by the dev: ! 
tinue a broadcasting service which had opment of colored tape. Audio Devi | 
been privately financed by Major Arm- is now making plastic base types u 
strong’s Continental Network as a pub- blue and green, as well as standé'd 
lic service. Musical programs will be clear. Plastic reels come in a choice 0! 
relayed from Washington to New York, five different colors, further facilitat: 1g 
|and eventually Boston. selection of stored reels. 
Tr 
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Mopet AM-1 VHF 


INTERPOLATOR 


4 


“| GERTSCH 


Increase the Range of Your Present 
100 k.c. Frequency Standard to 1,000 Mc. 


The Model AM-1 @ Can be used with any 100 k.c. 
Interpolator is a frequency standard and 1-2 mc 
self-contained measuring equipment. 


direct reading e Generates or measures any 
instrument frequency within 20-1,000 Mc. 
designed to provide e Ultimate system accuracy better 


the means for than 1 part in 10’(one cycle 


extending the in 10 megacycles) 


range of your e Frequency range 20-1,000 Mc. 
present frequency e Power source 105-127 volts, 60 
standard. cycles AC unregulated 


For further information, contact 
your nearest Gerisch Engineering 
Representative or write... 
11846-48 Mississippi Avenue 

Los Angeles 25, California 


PRECISUOM se 


. ID OR 


MB CERTSCH PRODUCTS. INC 


ANY SHAPE... 
OD ...tTO MEET YOUR SPECIFIC 


LENGTH. 


REQUIREMENTS 


® wed for le List ad 


ree to you upon request . . . lists 


ver 2000 sizes . . . all promptly 
vailable. Ask for free sample—send 


n your specifications. 


Precision Paper Tubes are 
pirally wound from the finest 
lielectric kraft, fish paper, cel- 
ilose acetate, phenol impreg- 
ated materials or combina- 
ons. 


WRITE US TODAY! 


2057 W. Charleston St., Chicago 47, Ill. 
Plant No. 2: 79 Chapel! St., Hartford, Conn. 
Also Mfrs. of Precision Coil Bobbins 
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VVOUNCNE 
AN 
ADDITION TO 
THE 


& [Gib FAMILY 

OF 
TRANSMISSION 
LEADS 


300 Ohm Tubular Twin 
Transmission Lead 


(Produced under Amphenol 
License No. 2,543,696) 


00 0HM () 


Produced under 
Ampheno! License 


No. 2,543,696 


transmission line cables | DESCRIPTION =| 


300 Ohm Tubular Twin 
Transmission Lead 


Full Technical Data on Request 


PHALO PLASTICS CORPORATION 


21-25 Foster St., Worcester, Mass. 


Insulated Wires, Cables 
and Cord Set Assemblies 


Model H5 AC/DC 


Non-destructive 


13 Garden St 


SENSITIVE HIPOT TESTERS 


5 \-amp. Circuit Breaker 
Trips on Corona Discharge 


Deenergizes High Voltage 


Adjustable to 500 |\-amps. 
Both AC and DC outputs 


Other Standard Models—wup to 100 KV. DC 


Send for Bulletins 


PESCHEL ELECTRONICS, INC. 


New Rochelle, N. Y. 
Ph. NE 6-3342 


NEW PRECISION 


For determining the force required 
to actuate delicate mechanisms. _/ 


Here is a 
new instrument 
that has quickly 
become an indispens- 
able aid to measure, cali- 

2 brate and standardize the 
pressure or power required to actuate fine 
precision mechanisms and spring tensions 
of ELECTRIC CONTACTS - RELAYS - 
CLOCKS - TELEPHONES - BUSINESS MA- 
CHINES - MICRO MOTORS for Electric 
Razors - WINDSHIELD WIPERS - TIME 

SWITCHES - ETC... 


THE DYNAMOMETER IS AVAILABLE IN 

2 SIZES WITH OPERATING PRESSURES 

RANGING FROM 5-15 GRAMS TO 100- 
ACL ueACT 1000 GRAMS. 


GEORGE SCHERR CO.. Inc. 


200-TT LAFAYETTE ST. * NEW YORK 12, NY. 


CONNECTOR ENGINEER 


Well established manufacturer of precision components seeks 


top flight engineer with successful record in development of 


RF and UHF connectors. Must be capable of assuming entire 


responsibility of designing and developing new line of preci- 


sion sub-miniature connectors. Right man can expect com- 


mensurate salary and opportunity to share substantially in 


growth of new division. Location Metropolitan New Jersey. 


Box A354 


TELE-TECH 


CLOSING DATES 


25th of second month preceding date of issue, for all ods requiring 
proofs, composition, foundry work, key changes, etc. 


Ist of preceding month for complete plates only—no setting. 


20th of preceding month—Publication Date. 


Cancellations 


not accepted after Ist of preceding month. 


Caldwell-Clements, Inc., 480 texincToN AVENUE, NEW YORK 17 
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Symposium Planned on 
Information Networks Mi 


“Information Networks” is 
subject of the third in a series 
annual international symposia w! 
will be held April 12-14, 1954 at 
Engineering Societies Bldg., 33 W 
39th St., New York, N. Y. 

The symposium will deal with n. :- 
work theory, particularly netw 
synthesis as it is influenced by 
newer concepts developed in int 
mation and general communicatio: 
theory. In particular, the first part 
will concentrate upon the perform- 
ance of networks and their desi‘ 
for specific types of information si 
as pulses, pulse modulation, stat s- 
tical inputs, etc. The second part \ 
concentrate upon the generali 
network concepts and their applica- 


° ° 
tion to computer and switching sys- ( 
tems. neuron networks and opt b 
systems. American and Europ : 


authorities will participate. 

The cooperation of the IRE P 
fessional Group On Circuit Theor) ° 
and the cosponsorship of the Of 
of Naval Research, the Air Force 
Office of Scientific Research and thx 
Signal Corps permits this symposium ‘ 
to be held without charge. 

“Proceedings Of The Symposium 
On Information Networks” will 
published by October 1954, at a cost sl 
of Four Dollars ($4.00) per copy. A . 
cloth bound edition will also b * 
available at additional cost. Members 
of the IRE Professional Group 0: 
Circuit Theory may obtain a copy 
a saving of One Dollar ($1.00) 
Orders for the “Proceedings,” ac- 
companied by check or money orde1 
made out to Treasurer, Networ'! 
Symposium, will be accepted in ad- ’ 
vance. 

Copies of the detailed progra l 
hotel accommodation information e 
and registration forms are availal : 
on request. All corresponde: ¥: 
should be addressed to: Polytech: 
Institute of Brooklyn, Microwa 
Research Institute, 55 Johnson $ 
Brooklyn 1, N. Y. 


Helipot Offers ; 
Pocket Slide Rule 


A handy pocket-size slide rule 
available for the asking from He 
pot Corp., 916 Meridian Ave., Sor 
Pasadena, Calif. Made of hea 
gauge plastic, with a_transpare 
runner, it carries the most-used 
B, C, D and Cl scales. The slider 
also useful as a ruler; one edge 
calibrated in sixteenths, the other 
millimeters. The reverse of the slid 
bears Ohm’s Law formulae and 
Fahrenhite-Centigrade conversi 
scale. 
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Measure 


pHAS E 


Difference 
Directly 0°- 360° 


(O,- Os) 
— Type 320AB PHASEMETER 


e ... In 4 full scale ranges, 0°-36", 
0°-90°, 0°-180°, 0°-360°, without am- 
biguity 

e ... Independent of voltage amplitude 


from 1 to 170 volts peak 


e ... Independent of voltage wave form 


e ... Independent of frequency from 
2cps. to 100kc. (accuracy: 20cps-20kc, 
1% of full scale +3°; error increases 
slightly above 20kc.) 


e Large, easily read, mirrored scale panel 
meter 


e Ease of operation — ideal for produc- 
tion testing or laboratory use 


e Eliminates tedious and inaccurate oscil- 
loscope techniques 


e Terminals for recorder . instanta- 
neous response of output voltage to 
phase changes 


® Incremental accuracy better than 1% 
of full scale 


® Proven performance and quality 
workmanship 


In audio facilities, ultrasonics, servo- 
echanisms, geophysics, vibration, acous- 
cs, aerial navigation, electric power 
insformation or signalling, . . . in me- 
anical applications such as _ printing 
gister, torque measurement, dynamic 
ilancing, textile and packaging machinery 
d other uses where an accurate measure 
the relative position of moving parts is 
quired , . . the type 320AB Phase Meter 
is achieved widespread approval as a 
lique and versatile measuring instrument. 


r further information on measuring phase, 
send for specification bulletin and TIC 
Laboratory Reports 


TECHNOLOGY 
{INSTRUMENT 
‘GORP. 


d 545 Main Street, 


INDUSTRY, ¢ 


== _,NEWS “@: 


Jan King joined the West Coast sales 
organization of Gates Radio Co., 
Quincy, Ill. He will work the north- 
western area of the U.S. and maintain 
headquarters in San Francisco. 

Joseph H. Quick has been elected 
president of National Co., Inc., Malden 
and Melrose, Mass. Mr. Quick who 


Joseph H. Quick 


came to National from the presidency 
of Harrington & Richardson Arms Co 
had been a director and member of the 
National Company, Inc. 
committee. 

W. Walter Jablon has been named 
sales manager of the home instruments 
division of the Freed Electronics & 
Controls Corp., 200 Hudson St., New 
York 13, N.Y. He will devote his efforts 
to the promotion and distribution of the 
company’s products 


executive 


Larry F. Hardy has been appointed 
vice-president in charge of product 
development and John M. Otter has 
been made vice-president in charge of 
consumer products divisions for Philco 
Corp., Philadelphia, Pa. Mr. Hardy has 
been president of the TV and radio di- 
vision of Philco since 1949. In his new 
position he will be responsible for the 
development of all Philco product lines. 
Mr. Otter has been vice president and 
general manager of the refrigeration 
division since early in 1952. He will 
coordinate the activities of all con- 
sumer product divisions including sales, 
merchandising, and distribution of TV, 
radio, and major appliances. 

Michael F. Callahan, recently named 
vice-president in charge of all CBS- 
Hytron plants, headed a list of seven 
men who were promoted to new posi- 
tions in the firm. Edgar K. Wimpy was 
made director of engineering, a newly- 
created post. Dr. Russell R. Law, was 
made director of research and develop- 
ment. Clifford Hughes was made plant 
manager of the Newburyport receiving 
tube plant. Elwood W. Schafer was 
made manager of color planning. J. 
Farley was made director of quality 
control. And, David A. Sokolov was 
made supervisor of development of 


1 Acton, Massachusetts 
l Telephone: ACton 3-7711 

e us at Booths 226-228 on Instruments Ave., IRE show” receiving tubes. 
954 ‘ 
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THE DURO-POCKET STAMP THE PIN & PE 


NEW! ENGRAVED 


Vinylite 


INSPECTION 


STAMPS 


Are better than rubber 
3 ways 


ENGRAVED Vinylite IS ACID-PROOF 


Acid etching inks, used for permanent 
stamping on metal and all non-por 
surfaces will eat away at rubber 


nylite resists this action—giv 


ENGRAVED Vinylite STAMPING 
GIVES RAZOR-SHARP 
IMPRESSIONS EVERY TIME 


rubber stamp f rapidly. Our 

- _ 
1eeD-M ided ean jyraved VIN YLITE 
st faces have re than thre 


times the depth of ordinary rub 


M mKinas ways remain super snore 


ENGRAVED Vinylite HAS CUSHION- 

LIKE RESILIENCE 

Our VINYLITE molding process includes 
a timed curing that imparts to thi: 
versatile plastic all the elasticity of 
rubber. Resilient VINYLITE resists 
abrasive action, conforms to irreqular 


surfaces ... and lasts much longer! 


Engraved Vinylite stamp faces are 
adaptable to any marking device. 
They can be used to stamp on 

every surface, metal, wood, 

fabric, paper, plastic, etc. 

— eo eee eee ee ee ee 


KRENGEL MANUFACTURING CO., INC. 
Dept 5A, 227 F lton St, New York 7, N.Y 


NF 
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INDUSTRY, 9 
_._,NEWS O 


(Continued from page 199) 


Robert A. Seidel was recently ap- 
pointed vice-president of the sales and 
service subsidiaries division of Radio 
Corporation of America. With head- 
quarters in RCA _ executive offices, | 
Radio City, New York, N.Y., Mr. Siedel 
is now responsible for RCA Institutes, 

| Inc.. RCA Service Co., Inc., and RCA 
Victor Distributing Corp. 


Leslie B. Tollaksen has been ap- 
pointed manager of technical products 
by Remler Company Ltd., San Fran- 


 BLMENCO 


“MOLDED MICA CAPACITOR 


ACTUAL 
SIZE 


EQUAL TO OUR 
| GOVERNMENT TYPE DESIGNATION 


200 
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UPM-33 
@ OUTSTANDING PERFORMANCE 
cisco electronics manufacturer. Three | @ MORE RUGGED CONSTRUCTION 
years previously, he was with the gov- sisi 
° . ° — | ' ' ae, oe 
eecoeeveeneeee @ ernment and industrial division of the | *P°"*" P " iii, ae 
° DIMENSIONS . Philco Corp. in Washington, D. C. ee a a ore 
, : 8430 Mcs—9660 M 
e° 1/4" x +E" x $4" - Rudolf Feldt has been made manager ee porn ecegydgpn ved 
, : ees . | Frequency sweep: 10—30 cps continuous. 
e CAPACITY RANGES . of the new instrument division of | frequency swing (FM sawtooth) of analyzer :-t 
a * 12, Se ey » Federal Telecommunication Laborato- | oseiliator: 40—SO Mcs. 
re ALL OTHER ELECTRICAL a ries, Nutley, N.J., research unit of In- | Maximum error: +4 Mcs 
Ta naker ton ceil ternational Telephone and Telegraph —e dispersion of spectrum: 1.5 Mcs 
- MGA COLOR - Corp. The new division will study the | Qverau i-f bandwidth at half power point: 50 Kes 
® ICA CAPACITORS e commercial possibilities of measuring ao ; 
FURTHER DETAILED : ; 2 ; Sensitivity to CW: 
© INFORMATION UPON REQUEST e instruments and_ testing equipment. a. Spectrum amplified position: 80 db below 
666 2 eae 6 bree Prior to joining the Federal Laborato- | | W per inch deflection on oscilloscope screen 
ries, Mr. Feldt served as research en- b. Spectrum position: 55 db below 1 W 
¥ a 3 he Allen B. DuM & Listens nch deflection on oscilloscope screen, 
A HIGHER CAPACITY — at Un vapago Ao = _— ee Weight: 86 pounds (complete in armored c 
tories, Clifton, NJ. Since 1947, as | with all accessories) 
MOLDED MICA manager of their instrument division Write or wire for prices and delivery schedule 
WHICH CAN BE WIRED plant, he was responsible for the devel- _ 
IN DIRECTLY WITHOUT opment, manufacture, and sale of 
NEED OF ADDITIONAL cathode ray instruments. s | 
MOUNTING FACILITIES David C. McNeely, former sales man- , | 
ager of the iiladelphia Gear Works, £ 
& f the Philadelp} C Work & 
SEE US AT THE IRE SHOW Philadelphia, Pa., has been appointed Es ; 
national sales manager of Helipot Corp., ‘Where Hi-Quality Is Fundamental 
Booth 361 — Mobile Ave. Div. of Beckman Instruments, Inc., So. 
. Pasadena, Calif. 
%& WRITE FOR A FREE CATALOG »% , - 
E. B. Conley has been appointed vice- 
president and general manager of the 
Allied Engineering Div., of Allied In- 
ternational Inc., South Norwalk, Conn. 
E Mr. Conley will be in charge of all 
. ; alien’ 7311 VARNA AVENUE 
manufacturing operations in the plant. 
103 LAFAYETTE STREET Oe cm mentarems NORTH HOLLYWOOD, CALIF. 
NEW YORK 13, N. Y. associated for thirty years with Electric | Phone: STanley 7-1086 
Specialty Co., Stamford, Conn. 
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AUTOMATIC. 
TOROIDAL 
WINDING MACHINES 


invite you to see our 
hines in operation in 
Showroom, Baldwin, 
#3 = =©Foxharst 


d which is 


Available in 6 sizes for a minimum J.D. of 5/16” to 2” after winding, for 
winding toroidal coils, filters, variable transformers, rheostats and potentio- 
meters. Rings revolve automatically through adjustable gearing. The feed is 
adjustable during operation. Coils can be wound continuously around 360° 
or in sectors. License free. 


REX RHEOSTAT co. ay 


pen during the 1.R.E. Show 

from 8 A.M. to 8 P.M., 
cm OF by appointment. Tele- 
® shone Ba 3-5160. 


NyGrip* 


CABLE Shs 


information. 


Chicago 30, Ill. 


They're made of 
Solid NYLON— 
light weight — 
strong—tough— 
easy to apply— 
no sharp edges— 
may be used from 
—60 to 250° F. 
—write for free 
samples and full 


WECKESSER CO. 
5259 N. Avondale Av. 
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DO YOU KNOW THAT. 


THE 1954 
ELECTRONIC INDUSTRIES DIRECTORY 


To be published in TELE-TECH in June, will contain 
EXTENSIVE TRADE NAME LISTINGS 


Contains thousands of trade names of electronic and applied 
Products—the most comprehensive trade name lists ever com- 
piled in this industry. Makes it as easy as A-B-C to find the 
manufacturer when you know only the trade name. 


Why Covming High-Temperature 


The answer lies in the way we make them. 


Film -Type Resistors 
are more rugged, 
more stable 


a = 


The base 
material is a special heat-resistant glass that not only has 
excellent temperature and electrical characteristics but 
is tough enough to withstand real abuse. 

[he film material, too, is entirely new for resistors. 
Fired in at red heat, it becomes an integral part of the 
glass form. And it’s so stable it can be cycled from near 
absolute zero to red heat with little effect in its electrical 
properties. 

Silver bands are fired in for terminations that have 
low resistance and low noise characteristics. And silver 
plated end caps are expansion fitted over the silver ter- 
minations to give a silver-to-silver contact that is both 
electrically and mechanically sound. 

Then, a silicone varnish is baked onto the resistor 
which completely reduces the risk of entrapped mois- 
ture, gives better protection against external moisture 
and humidity and abrasion. The unit can be rubbed 
with a nail file without materially affecting its electrical 
characteristics. 

It all adds up to this. If you want a high-temperature 
resistor that’s electrically stable, mechanically rugged, 
then investigate CORNING Type S Resistors. They can 
be operated at ambient temperatures up to 200°C. and 
at higher power levels to save space. The thin film con- 
struction and inherent stability provide excellent high- 
frequency characteristics. Normal resistance tolerance 
is 2%. 

NEW LOW PRICES 


We've recently made a radical reduction in prices for Corning 


High-Temperature Resistors. Now you can use them in ap- 
plications where price was previously prohibitive. 


DEPT. TT-3, CORNING, N. Y. 


Please send me information on: 


CORNING (High Temperature) Type S Resistors, 
Grade) Type N Resistors, CORNING Load Resistors 


CORNING (Accurate 


Name iiebicielpian ‘ - Title 


PNP Power 
Junction Transistor 


Transistor Products, Inc., now 
offers the first commercially avail- 
able Power Junction Transistor. 
Specifically designed for use in Class 
B audio circuits requiring two watts 
of power output, it can also be used 
as a Class A amplifier at reduced 
ratings. 

The X-78 Power Junction Tran- 
sistor features maximum protection 
from humidity. This is accom- 
plished by encapsulation of the 
transistor in a miniature cylindrical 
casting of a specially developed 
plastic. 

The leads connecting the base 
and the emitter protrude from the 
top of the small cylinder. The tran- 
sistor is mounted with its collector 
fastened to a copper strip which 
serves as both a “U” shaped sup- 
port and as a heat sink connection. 

For data sheets and complete in- 
formation on this power transistor 
and other CLEVITE transistors, 
diodes and transistor test sets, 
write Dept. TS. 


TRANSISTOR PRODUCTS, INc. 


SNOW ano UNION STREETS, BOSTON 35. MASSACHUSETTS 


AN OPERATING unit oO fF 


CLEVITE CORPORATION 
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(Continued from page 200) 


James B. Tharpe heads the TV trans- 
mitter department of the Allen B. Du- 
Mont Laboratories, Inc., Clifton, N.J. 
An operating arm of the new Commu- 
nication Products Div., the department 
will be headed by Mr. Tharpe as na- 
tional sales manager. Assisting him in 
the new setup will be Charles E. Spicer, 
sales operations manager; Lewis C. 
Radford, district manager; 
Herb Bloomberg, Central district man- 
ager; Robert J. Myers, Western district 
manager, and Thomas B. Moseley, 
Southern district manager. Fred M. 
Link, former president of Link Radio 


Eastern 


Fred M. Link 


Corp., was recently appointed director 
of operations of the company’s newly- 
formed Mobile Communications Prod- 
ucts Div. and will supervise system 
design and distribution of Du Mont’s 
two-way mobile radio communications 
systems. 


Charles F. Stromeyer, former ex- 
ecutive vice-president of CBS-Hytron 
Columbia Broadcasting System, Inc., 
tube manufacturing division, Danvers, 
Mass., has been named president to 
succeed Bruce A. Coffin who has re- 
tired as president but will retain his 
membership on the CBS, Inc. board, 
as will Lloyd H. Coffin whose retire- 
ment as treasurer of CBS-Hytron was 
announced simultaneously. Dr. Peter 
C. Goldmark, who joined CBC in 1936, 
has been made president of CBS Labo- 
ratories, Engineering Research and De- 
velopment division of CBS, Inc. He has 
been vice-president of the division 
since 1950. 


Robert G. Bach, formerly in charge 
of TV sale and advertising for Federal 
Telecommunication Laboratories, has 
been appointed assistant sales and ad- 
vertising manager of Fairchild Record- 
ing Equipment Co., Whitestone, Long 
Island, N.Y. He served as administra- 
tive assistant to the director of the 
Columbia Radiation Laboratory from 
1946 to 1950. 
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CINEMA ENGINEERING CO. 


1100 CHESTNUT STREET - BURBANK, CALIF. 
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CINEMA’S 


tape and film 


Ve Musser 


TYPE 9205 DEGAUSSER 


Noise and program era- 


sure accomplished in 


moments by Cinema’s 
bulk-tank type Degausser 
9205. Economically priced. 


Buy yours today. 


CD 
Es 


DIVISION AEROVOX CORPORATION 


? 


FACTORY REPRESENTATIVES 
THROUGHOUT THE NATION 


EXPORT AGENTS: Frazar & Hansen, Ltd 
301 Clay St 


i ik benny tert PI 


San Francisco, Calif. : 
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BELL 
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3 VOX CORP. 112 
3 y—Austin C. Lescarboura & Staff 
= ESIGN, INC. 184 
m a» °N PRODUCTS CO. 170 
se y—Richard Thorndike Agen 
AA D — CORP. 188 
us George Brodsky 
& ALPAA METALS, INC. 161 
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4 A CAN MICROPHONE co. 126 
CAN PHENOLIC Corp. 9, 10 
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ANTARA CHEMICAL DIV. | GENERAL ANILINE 
&) FILM CORP. 63 
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ARI D ENGINEERING CO. 8 
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ARTOS ENGINEERING co. 144 
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m ATLAS SOUND CORP. 194 
Krate-Basch Ass 
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THE “‘Field-Proved” STANDARD 
IN COMMUNICATIONS... 
INTRODUCES A NEW 


TELEPHONE 
HANDSET 


...the first Handset specially 
engineered for two-way 
communications 


@ 2-Way Radio 
Communications 


@ Inter-Com 
Systems 


@ Airplane 
Announce 
Systems 


@ P. A. Systems 


Model THIO 


Specially Designed to Suit Your 
Specific Applications 

Here is a truly modern functional 
handset specifically designed for 2-way 
communications! A product of the Shure 
Laboratories with many years of expe- 
rience in safety mobile communications, 
the TH10 Handset brings you these 
features: ... the field-proved controlled 
reluctance assembly as a receiver . . . 
high output balanced response carbon 
transmitter... oversize switch chamber 
providing flexibility in stacking of 
famous Shure long-life leaf blades . . . 
handle provides for maximum number 
of conductors . . . solderless connections 
for rapid servicing . . . rugged shock re- 
sistant handle . . . design smart to the 
eye, natural in the hand. 
The answer to your 
complex circuitry! 


For more complete information 
write to 


SALES DIVISION 
SHURE BROTHERS, Inc. 
Manufacturers cf Microphones & Acoustic Devices 
225 W. HURON ST., CHICAGO 10, ILL. 
Cable Address: SHUREMICRO 


204 


| Motorola, 
| Redwood 


(Continued from page 202) 


John Jipp, former West Coast parts 
and service depot manager and South- 
western regional sales manager for 
Inc., has joined Ampex Corp., 
City, Calif., as manager for 
instrumentation recorder sales. 


D. W. Gunn has been appointed gen- 
eral sales manager of electronic prod- 
ucts, Sylvania Electric Products Inc., 
New York, N. Y. He will be respon- 
sible for the sales of the products of 
the radio tube, TV picture tube, and 
electronics division. Mr. Gunn has been 
a member of the Sylvania organization 
since 1931. 


Willis Linn has been appointed to the 
newly created position of West Coast 
electronics sales engineer for the Elec- 
trical Products Div. of Corning Glass 


Willis Linn 


Works. In his new position, Mr. Linn 
will maintain headquarters in Corning, 
N. Y., but will cover 11 states along the 
West Coast and in the Rocky Mountain 
area. 


Jay M. Allen, works manager of the 
Sunbury, Pa., TV-Radio plant, has 
been appointed assistant manager of 
operations for the Westinghouse TV- 
Radio Division headquarters at Me- 
tuchen, N.J. Mr. Allen will supervise 
manufacturing operations at the Sun- 
bury and the local Headquarters plants. 


Lynn Eaton has been made vice- 
president of National Company, Inc., 
Malden and Melrose, Mass. He will 
supervise both foreign and domestic 
activities, advertising, promotion, 
and market surveys. C. G. Barker, one 
of the founders of Magnecord, Inc., and 
former vice-president in charge of sales 
and president of Magnecord Interna- 
tional, Ltd. and Magnecord Western 
Hemisphere, has been named distribu- 
tion manager of National Company Inc. 
where he will direct the company’s 
representatives and establish basic dis- 
tribution policies. 


sales 


| 
| 
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Now — HIGH LINEARITY 


q POTENTIOMETER.; 


nie 


DIAMETERS 


Precision Wire Wound 


For Better Performanc 


1. Low Temp. Coeff. Windings 


Precious Alloy Contacts 


3. Aluminum Alloy Bodies 


4. Rugged Terminals 


5. Max. Rotational Life 


6. Environment Proof 


Minimum diameters — dual, trip! 


or quadruple assemblies with ind¢ 


pendent phasing and optiona|! 
mounting provisions. 


CUSTOM PRODUCTS SECTION 


== VECTRON, inc. 


™ ,f 
Rotine aad Slechio acchanical Ogu ypment— 


402 MAIN STREET, 


Write today for further 


_eformation 


WALTHAM 54, MASS. 


*}* \ \ 
me 
= | NEW!1954 
GET NTO |... EDITION 
THE = ® 1370 pages 
MASTER Nw |e — gm 
HABIT! | 5 Over 8.00 its, 


$1.95 


Make component buying simple and ease the pr 
lem of product specification. 
to the 
research, 
all in the Master with thoroughly complete descr 
specs, 
systematically 
instant reference. 
. use the Master, 
the TV-Radio-Electronics 
unabridged catalog data direct from the manuf 
The Master gives you al! the needed fa 


tions 


for 


turers. 


many thousands of items vital to electror 


RADIO'S 
mt | MASTER 


Completely indexed 


at your parts distributor 
Publisher's price $6.50 


Have complete acc« 


design and production. You'll find the 
illustrations and prices o ok 
organized 18 big sections 

For jiffy comparison of prod 
the only Official Buying Gu 
industry. It conta 


in 


in a single volume. 
Over 100,000 in active daily use. Get into the Mas 


habit. Order your copy today! 
Just a few of the products 
included: Tubes — Test yan 
Equipment — Tools — Trans- > 
formers — Capacitors — Eliminate 


Resistors — Relays — Coils 


— Attennas — Recording & Small 
PA Systems — Hardware — Catalogs 2 
Transmitters — Receivers — 

: “ TT, Loose 
Kits — Wire — Cable... Literature 
and thousands of allied 
products! 


Incomplete 


UNITED CATALOG PUB., INC. i 


NEW YORK 13, N.Y 


110 LAFAYETTE ST., 
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to the production of Encapsulated Seald-Ohm Wire Wound Resistors 


2 DA VEN turns to air to keep the 


oiding faterial absolutely separated from the resistance 
wie in its new line of Super Davohm Encapsulated Seald- 
Oim Resistors. The wire is maintained in a slot filled with 
di air... 


3 


. no external pressures are applied to it. These 
ai pockets, between the wire and the plastic coating, 
rantee absolute stability . . . eliminate shorted turns. 


2 


/) 
( 4 DAVEN matches the temperature 


coefficienf of expansion of the molding compound with 
the ceramic bobbin, the resistance wire and the metal ter- 
m™ als. This removes the possibility of cracks or strains 
© ‘he wire during cycling. 


Bi .use of the special construction used, Daven can fur- 
Ni Encapsulated Wire Wound Resistors with temperature 


RLOD LARGEST 


MANUFACTURERS 


coefficients below +20 P.PM/°C. when required, and With 


+ 


accuracies to +.05%. 


These exclusive Daven precision, wire wound resistors are 
completely hermetically sealed . yet are no larger than 


standard lug-type resistors. 


In addition, these units are made in accordance with MIL-R- 
93A specifications, and are substantially more rugged than 
conventional resistors. They will withstand the JAN-R-93, 
characteristic A, salt-water immersion test, and, in addition, 
temperature cycling from —65°C. to +125°C. The strong 
molding material will resist pressures equivalent to 75,000 ft. 
altitude, and will not cold flow at temperatures up to 150°C. 


Write for latest Resistor Brochure 
179 Central Ave. 


* ID AWE IN < wavs 8" 


Visit us at the |.R.E. Show—Booths 543 & 545 
0 F Se es UAT ORS 


HCA technical leadership in com- 

patible electronic color television is 
the product of a decade of intensive 
research, and unequalled engineering 
and manufacturing experience. To- 
day, RCA’s mass-production facilities 
are turning out tricolor picture tubes, 
receiving tubes, and deflection com- 
ponents to meet the growing needs 
of industry. 

Now, RCA-1I5GP22 tricolor kine- 
scopes are coming off the production 
lines... 

Now, to supplement its other re- 
ceiving tubes applicable to color tele- 
vision, RCA has developed three 
brand-new types specifically for color 


(EAST) HUmboldt 5-3900 
415 South Fifth St., 


Harrison, N. J. 


(CENTRAL) WHitehall 4-2900 
589 E. Illinois St. 
Chicago 11, Ill. 

(WEST) MAdison 9-3671 

420 S. San Pedro St., 

Los Angeles 13, Cal. 


IRE SHOW 

Be sure to see RCA’s newest 

contributions to color TV at the 
IRE Show in New York City. 

VISIT BOOTHS 151-153. 


RCA RADIO CORPORATION of AMERICA 


HARRISON. MW. J. 


ey TUBE DEPARTMENT 


RCA-15GP22 Tricolor Kinescope 
Heart of Compatible Color TV 


EADY 
1. LOF 


circuits; RCA-6ANS8, RCA-3A3, and 
RCA-6BD4. With these additions, 
RCA offers a complete tube comple- 
ment for color TV... 

Now, RCA is producing the basic 
components for the high-voltage sup- 
ply and deflection circuits of the RCA 
tricolor tube. Each is specially de- 
signed to provide optimum perform- 
ance. 

If you are getting into color cir- 
cuitry, take advantage of RCA’s in- 
tegrated line of units—engineered 
specifically for color television. For 
information, write RCA, Commercial 
Engineering, Section C50Q, or con- 
tact your nearest RCA Field Office. 


COLOR TV! 


NEW TUBES FOR COLOR TV 


RCA-6BD4 Sharp- 
Cutoff Beam Triode 


| 
| 
| 


' 

| RCA-6ANS 

| Medium-Mu Triode 

| Sharp-Cutoff Pentocde 


— 


RCA-3A3 Half-Wave 
Vacuum Rectifier 


RCA-241T1 Vertical 
Dynamic-Converging 
and Dynamic 
Focusing Transformer 


RCA-6AU4-GT 
Damper Diode 


RCA-6BY6 
Pentagrid Amplifier 


RCA-240T1 
Horizontal-Output 


RCA-224D1 
Purifying Coil 


and High Voltage 
Transformer 


oe. 


RCA-219R1 Vertical 
Isolation Inductor 


RCA-223D1 
Deflecting Yoke 


RCA-242T1 Horizontal 
Dynamic-Converging 

; and Dynamic 
Focusing Transformer 


RCA-243T1 
Vertical-Deflection 
Output Transform: 


